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® Subscriber call routing process system. 




@ A method is described for routing calls outside of a carriers network based on characteristics of the call, the 



attributes of the caller, the status of subscriberprovided resource, and the status of network telephone provided 
^ facilities. Information about the call and the caller's identification is sent from the public switched telephone 
^ network (100) to a subscriber call routing processor; The carrier is directed by the routing processor to route the 
^ call to the subscriber's resource (108. 109, 110) best able to handle the call. Information about the call and the 
1*^ business relationship the caller has with the subscriber is used by the routing processor to determine which type 
O of resource is needed to handle the call. The routing processor then chooses the particular resource (108, 109, 

110) of that type to which the call is to be routed based on the current status of the resource, the status of the 
if) network-provided facilities, and the criteria established by the subscriber for selecting between alternative 
lO resources. Resource types may include any PSTN terminations, including automatic call distributors, audio 
Q response units, modems, and individual stations. The routing processor may also send information to the carrier 

to be delivered to the subscriber resource to assist in handling the call. 
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Authorization 

A portion of the disclosure of this patent document contains nnaterial which Is subject to copyright 
protection. The copyright owner has no objection to the facsimile reproduction by anyone of the patent 
5 document or the patent disclosure, as it appears in the Patent and Trademark Office patent file or records, 
but otherwise reserves all copyright rights whatsoever. 

Reld of the Invention 

10 This invention relates to the field of telephony and, more particularly, to a system where calls are routed 
using intelligence resident outside of the public switched telephone network. 

Background of the Invention 

15 A telephone system, in its most basic form, comprises one individual dialing a telephone number 
assigned to another individual. With such a system, there Is a one-to-one relationship between the dialed 
number and the destination. The telephone system is also designed to provide special calling services 
using Inbound NOO telephone numbers. These numbers currently utilize the area codes 800 or 900. 
Particularly, businesses arrange for the use of a particular 800 number to allow customers, at no cost, to 

20 call and transact business. Conversely, with a 900 number, the customer is charged for the service. 

During the early 1980*s, the long distance carriers removed 800 number translation and routing from 
switching systems and instead placed it in a call routing database, referred to as a "service control point" 
(SCP). This architectural implementation allowed a single nationwide NOO number to be routed to any one 
of a plurality of subscriber destinations. For example, a caller may wish to place an order with a company. 

25 inquire about the status of an account, or obtain information about the company's products or services. The 
SCP must be configured to make the determination as to which of the destinations should receive a 
particular call. i.e. where the call should be routed. The general type of subscriber service desired may be 
selected by dialing a particular number, with different numbers corresponding to different services. 
Alternatively, the subscriber may have a single number and utilize prompting whereby additional digits are 

30 entered by the caller to specify the particular service desired. All of this information is used by the SCP to 
make the routing decision. 

In response to a call routing inquiry from a carrier switch node, the SCP makes the routing decision 
based on some combination of specified criteria, namely, originating area code and/or exchange, time of 
day, day of week, date, and any caller entered digits. These call characteristics are compared to call 

as screening criteria resident in the SCP in the form of a "routing tree" to determine the destination to which 
the call should be routed. The call routing response results in the call either being routed to a specific 
location or allocated among a set of locations using preselected percentages. The subscriber may change 
the call screening procedure and call allocation percentages by Inputting these changes to the SCP in the 
form of a new or revised routing tree. These changes become effective sometime after they are made 

40 depending, upon the particular system used. These changes can be used to cope with unexpected 
variations in customer calling volume, the lack of available agents at one or more subscriber destinations 
and other factors. However, this is a rather slow response to a dynamically changing system. 

In managing how calls are routed among several alternate subscriber destinations, caller identity, the 
carrier networic, the SCP. and subscribers resources are all used. The subscriber strives to satisfy various 

45 performance criteria. One of extreme importance is how long it takes for a call to be answered by an agent. 
If the time is too long, then the perception of quality drops. If callers are held in queue, then carrier charges 
may increase. Finally, an abandoned call can adversely effect revenue in a sales application if a customer 
does not call back. 

One solution is to provide a sufficient number of agents to handle the maximum number of calls 
50 expected. However, this is an economically impractical solution. An optimal solution is to utilize a minimum 
number of agents while routing the calls to satisfy specified performance objectives. 

The present invention is intended to solve one or more of the problems discussed above in a novel and 
simple manner. 

55 Summary of the Invention 

In accordance with the invention, there is disclosed a subscriber call routing processing system which 
makes routing decisions outside of the public switch telephone network. 
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I IS one object of the invention to provide call routing decisions based on specific identity of the caller 
A caller ID. comprising all ten digits of the phone where the call is originating, can be stored in a database 
along with information about the caller relevant to the business relationship the caller has with the 
subscriber. Along with influencing call routing instructions, some of this information can be provided to the 
carrier network for delivery to the destination which receives the call. This information can be used by the 
resource to assist in handling the customer. 

Additionally, this feature allows information collected and stored about a particular customer to influence 
a call routing decision. The customer database, for instance, can be configured to keep track of how many 
calls are made from a particular customer during given periods of time. This information can be used to 
route the call in a specific way. such as by transferring calls to different resources depending on the 
number made. 

In accordance with another aspect of the invention, calls can be routed based on the availability of 
agents or other resources for handling the calls. Calls can be load balanced across multiple subscriber 
resources at the same or different locations to minimize queuing and maximize resource productivity Based 
on screening performed on call characteristics and caller attributes, several subscriber resources may be 
able to handle the call. Additional criteria provided by the subscriber specifies how to choose from amona 
these alternate resources. This criteria includes precedence level infomiation used to rank the alternate 
resources and performance infomiation used to determine the maximum time callers are allowed to wait in 
queue for each resource at each destination. 

In accordance with yet another aspect of the invention, subscriber provided call routing allows the status 
of network provided facilities to influence a call routing process. An operational support system in the 
carrier s network provides alarm data about the switches and facilities used to connect customer calls to the 
subscnber s resources, Depending on the availability of the carrier's switches and facilities, some of the 
subscribers resources may not be able to receive all of the calls they are capable of handling. Calls routed 
to a subscriber resource in excess of the network's ability to handle calls results in the caller experiencing a 
fast busy tone or intercept announcement Network availability information is used in the load balance 
process to provide an improved call routing decision. 

In accordance with a further aspect of the invention, the call screening criteria and routing instructions 
can be changed dynamically. The manner in which decision algorithms are organized permits changes to 
be made to dynamic variables within a matter of seconds. Also, a subscriber is able to respond to problems 
either in the public switched telephone network or subscriber network very quickly and minimize the impact 
on lost sales and customer service. 

In accordance with still another aspect of the invention, subscriber provided call routing allows many 
different dialed numbers that share the same destinations to be routed by the same routing rule.. By doing 
so. any dynamic changes made by the subscriber become effective immediately and simultaneously for aH 
m 7h "^""^ rule. Thus, load balancing is able to incorporate all of the calling 

demand being placed on the resources, and simultaneously load balance calls for all of the dialed numbers 

In accordance with yet a further aspect of the invention, subscriber provided call routing allows call 

rlh! "1!"^^° °"^J"^*® '•'f same routing rule. The different dialed 

numbers that share the same resources may be transported over different carrier networks. Calls for the 
same dialed number may also be transported over more than one carrier network and delivered to the same 
subscnber resource. Each carrier's own routing tree can only make routing decisions that are independent 

hlnSr r .! \ ^^^^ '^^^'^'■°"s '^^""o' P^°^'de a system offering the 

benef. s of subscnber provided call routing using routing intelligence resident in a single point outside of the 

calrielneCks '° ^'""''"^^ "'^'""^ "^^"""'^ '"^ '"'"^ "'""''"^ '^''^"^ "'"'«Pl« 

More particularly, there is disclosed herein an advanced intelligent network comprising a routing 
processor, activity monitor, event processor, and caller database. The routing processor uses algorithms in 
the form of routing rules that select the business user's preferences, for delivering NOO calls to a proper 
destnation. The event processor receives status information on resources and relays that information to the 
activity monitor for both route processing and call center operation monitoring. The activity monitor controls 
JILm "I that information in conjunction with routing algorithms to determine the 

vanable information w|th,n the routing rules used by the routing processor ttiat selects the final destination 
The calC- database provides information about the caller to choose the preferred destination for the call' 
buch information also may be sent to the destination to assist the agent in handling the call 

ScJ^LS^Vrt f'T*" 'I! " '"^"'^ ^'*'«"9 the telephone network 

SCP looking for a destination. The routing processor fills in the destination and returns a call routing 
response based on the routing rule initially created by the subscriber and dynamically updated by the 
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activity monitor. The call is routed, via the public switched telephone network, to the desired resource and 
status information is passed back through the event processor to the activity monitor to assist in subsequent 
routing decisions and to provide agent statistics Information. 

Further features and advantages of the invention will be readily apparent from the specification and 
5 from the drawing. 
**■ 

BrlefejBescriptlon of the Drawing 

Rg. 1 is a diagrammatic/block diagram illustrating basic elements in the public switched telephone 
70 network and the subscriber network in accordance with the invention; 

Rg. 2 Is a more detailed block diagram illustrating the elements of the advanced intelligent network 

processor of Rg. 1 and its relationship with the public switched telephone network; 

Rg. 3 is a table illustrating the general configuration for a routing rule; 

Rg. 4 is a flow diagram Illustrating operation of the routing processor of Rg. 2; 
15 Rg. 5 is a flow diagram illustrating operation of the routing rule task of the flow diagram of Rg, 4; 

Rg. 6 is a flow diagram illustrating operation of a program for the load balancing algorithm implemented 

In the activity monitor. . 

Detailed Description of the Drawing 

With reference to Rg. 1, a diagrammatic/block diagram illustrates a subscriber call routing processing 
system used in accordance with the invention. The system is designed to allow a subscriber the ability to 
control routing of inbound NOO (currently area codes 800 or 900) telephone calls to a desired destination or 
resource based on the subscriber supplied routing criteria. This embodiment of the invention uses area 

25 codes 800 and 900 but can easily be extended to support any inbound service and any numbering plan. 

The system utilizes the facilities of the public switched telephone network (PSTN) 100 provided by one 
or more network carriers. These carriers include, for example. Sprint. MCI, AT&T and any local exchange 
carrier.- A caller originates a call at a telephone 102 by dialing a number assigned to the particular 
subscriber. The call is connected to one of many carrier switch nodes 104 contained in the PSTN 100. The 

30 particular carrier switch node 104 is generally that in closest. proximity to the caller 102. The carrier switch. 
nodei;t04 temporarily suspends the call setup process owing to the receipt of an NOO number and launches 
a routing query to the carrier's call routing database or service control point (SCP) 106. Based on the 
number dialed, a call translation process is invoked in the SCP 106 using , routing trees configured for the- 
subscriber. Within a subscriber network 112, there are included a plurality of resources, identified as 

35 Resources A, B and C. 108, 109 and 110, respectively, to which the calls should ultimately be routed. 
Conventionally the routing decision is made by the routing tree at the SCP 106. The SCP 106 controls 
switching in the carrier switch nodes 104 to connect the caller 102 to one of the resources 108-110. One 
example of such a conventional system is disclosed in Frauenthal et al., U.S. Patent No. 4,737,983. 

In accordance with, the invention, the subscriber network 112 also includes an advanced intelligent 

40 network (AIM) processor 114, a user terminal 116 and a customer database 118 for making routing 
decisions outside of the PSTN 100. The SCP 106 is modified so that instead of directly implementing 
decisions from its own routing tree, it launches a routing query to the AIN processor 114 in the subscriber 
network 112. Based on the information provided by the carrier within the routing query, information about 
the caller contained in the subscriber's customer database 118, information provided by the carrier's 

45 operation support system 120 about the status of the facilities, and information about the status of the 
resources 108-110 which may handle the call, the AIN processor 114 returns a resource identifier to the 
SCP 106. This response may also include data to be delivered to the resource by the PSTN 100. The SCP 
106 receives"the routing response from the AIN processor 114 and instructs the carrier switch node 104 to 
resume the call setup process and complete the call through the PSTN 100 to the designated subscriber 

50 resource 108, 109 or 110. 

Routing queries from different callers for the same dialed number may simultaneously originate in more 
than one carrier network, based on the needs of the subscriber and the capabilities of each carrier. The 
subscriber interfaces with the AIN processor 114 through the user terminal 116. 

With reference to Fig. 2. the components of the AIN processor 114 are illustrated in greater detail. 

55 Particularly, the AIN processor 114 consists of a Call Management Language (CAMEL) editor 130, a routing 
processor 132, an activity monitor 134. an event processor 136 and the end user terminal 116. The CAMEL 
editor 130 allows the subscriber to create routing njles, stored in a DASD 138. which contain a majority of 
the routing decisions that affect the delivery of a call to the subscriber's resources. The routing processor 

5 
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recei^s'il'rS?'' T'"^ '° ^00 calls to the proper resource. The event processor 136 

cTcTnT^TT I '"'^ '° '^^^^ Processing and 

vISbL infnrl«n^ »H conjunction with the routing rule structures to determine the 

vanable .n o n^ation w.th,n the routmg rules used by the routing processor 132 to select the final destination 

ITnn thf rV. , ! ' destination. The routing processor 132 fills in the destination 

X^rrihl H H '^'T ^ ^""'"9 ^"^'^ °" r°"«"9 rule initially created by Se 

subscr.ber and dynam,cally updated by the activity monitor 134. The call is routed, via the PSTN to the 

monitor 134 to assist m the next routing decision and to provide agents statistics information 
eve,^?oTefw ''^ P^'"^^^^^^ ^32. activity monitor 134 and 

be f ' '"""""'^ 'y^*''"^ '^"""^^t^d ^ network, or may 

^If , a single processing system. Advantageously, the functions are implemented in a Customed 
nformatron Control System (CICS). A CICS is a program operating in a pr«:essing system enabZ 
?hrv2r;rT' processed concurrently by subscriber appli aJon programs 

ThrscpTnl'l"' "I'r '"^'""^ °^ ''''' "'^'"S P^rt P^rticuL Region 

Nevell^r h h ? '"''i" '"""''"^ " P^rt of the Invention. 

Nevertheless, the subscnber network 112 must communicate with the SCP 106 to permit routing decis ons 
to be made externally of the PSTN 100. A new node type similar to existing allocation. Se and NpSes 

a cotmun°clt T^^'T ■'''^ t° interact wth the ScTvIa 

dJrrr^J "^^'^'""^ ^"^'^^ 0" subscriber defined algorithms 

fl, I ?f ""'"^ °^t«'"«d on the communication interface 

then a default decision is made by the routing tree in ttie SCP 106 ■'•wnace. 

n^^'^lV^^- ""'^^ processed exactly as ttie existing time. NPA and allocation 

JjenTficatl fi«^ ^'^'^"^^^'^ P^^^^^sing in the SCP 106 the tine 

ess I t? ! , ^ ""'^^ 's. compared with an SCP configuration database for the selection of the 
session and physical communication line to be used. If that session is in accessible status for an open wrth 
no unresolved errors, ttien U,e SCP 106 transmits an inquiry message on that session. If a response tote 
27,1'''"'^' ' ''''^ milliseconds) which matches a seSS on L 

rciir;^^^^^^^^^^^ ~ P^--'-^ -«nues With the def^t 

^iillrlT *° assure rapid response, high speed point-to-point lines are used. Inquiries are transmitted as 
cans are processed witfiout waiting for a response to previous inquiries. Volumes of up to forty inqSs oer 
second are supported in a single session. Thus, up to twenty inquiries may be outstanding araTone time 

Tf " '"T""' "^"^ °^ '"^"'^y '° '«<=«'P'°' response to'thltTnquiry S 

t mr.?H H P°ssible consistent with minimizing response 

time and code complexity. In order to minimize the impact on call processing performance the SCP^IOfi 
maintains its status indication on each session and only attempts to send inquiL^?^sessfon v^'th v^^^^^^^^^^^ 

a ca^LcMnXTstgr^S^^ ' ""'^^ ''^ — '"9 

1 . inquiry ID; 

2. NPA-NXX-XXXX (or as many digits as available); 

3. NOO Number; 

4. Node Identifier; 

5. Caller information (such as class of service); and 

6. Caller entered digits. 

will b'e^ from^^^^^^^^ 112 generates a response message in response to an inquiry. The inquiry ID 

will be from the inquiry message received. Each response will contain- 

1. Inquiry ID; 

2. Select Code; 

3. Destination tag; and 

4. Caller information. 

nodeTr™^ ^^^^^^ iSnir ' "^'''^''^ ^'^^^^"^^^ ''^^""^'"^ -'"-"n 

iH^nKr^H^"^" ^^signates the area code, exchange and station of ttie caller. "NOO number- 
identifies the number dialed by the caller. "Mode identifier" specifies a character string idenWyTng a 
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particular usage of the communication feature known to both the SCP 106 and the AIN processor 114. The 
"Select code" and "Destination tag" identify a particular routing choice. These are also known to both the 
SCP 106 and the AIN processor 1 14. 

5 Activity Monitor 
_ 

.^.The activity monitor 134 is the central control point for all subscriber network processing. This 
processing includes: polling of status Information from resources; reporting .of agents status information; 
implementation of user-defined routing mles; use of algorithms to create tables necessary to provide load 

JO balancing and other features; facilities to accept manual input from an end user terminal to effect routing of 
calls; facility to report and respond to an outage in the subscriber network 112; facility to accept routing 
statistics from the routing processor 132; facility to obtain caller specific information from the caller 
database 118 and to collect and store information about the caller; and facility to log the routing statistics for 
trend analysis, billing and agent planning. 

75 The subscriber resources can Include automatic call distributors (ACD's), audio response units (ARU's) 
and other intelligent peripheral (IP) devices, agents working out of their own homes, network message 
announcement devices, or any other PSTN termination. The activity monitor 134 uses status information 
from these resources, application programs and subscriber input to calculate capacity percentages used to 
route calls to available resources over the next thirty second period of time. This information is also used in 

20 the reporting of statistics or resource availability for the previous thirty second period of time. 

The ACD resource may comprise any commercially available ACD. In the embodiment illustrated and 
described herein, the system is used in connection with a Rockwell Galaxy ACD. The polled Rockwell ACD 
information format, specifically known as Call Side Real Time Gate and Overflow records, is found in a 
Rockwell International manual titled "Galaxy ACD, External Record Description - Galaxy 7", pages 1-5. Also, 

25 information on the RMC foreign processor data link request format can be found in the Rockwell • 
International manual titled "Galaxy ACD RMC Foreign Processor Data Link", pages 1-13. The specific 
reporting fields provided are agents available, number of abandoned calls, average delay In queue, average 
speed of answer, primary agent call work time, cumulative calls offered, number of calls held, number of 
calls offered, number of out calls, percent calls held, primary positions manned, secondary positions .. 

30 m^ned and service level. 

ir^ While the processing of routing rule creation and processing is initiated by the subscriber through the 
CAMEL editor 130, the implementation of these routing rules involves messages between the activity 
monitor 134 and the affected routing processor 132. For new rules, this involves sending a message to the _ 
routing processor 132 to a terminal owning region (TOR) to retrieve a routing rule from the file. The TOR 
. 35 forwards the message to the appropriate application owning region (AOR) for processing. The routing 
processor's AOR region accesses the routing rule from the rule object file and places the rule in the AOR's 
rule data table. The routing processor notifies the activity monitor 134 through the TOR that the rule has 
been installed in the AOR's data table. Upon receipt of all notifications from all routing processors 132, the 
activity monitor 134 instructs the routing processor 132 to update their active rule tables in'memory and on 

40 any DASD's 138. For scheduled requests, the activity monitor 134 coordinates the sending of the Initial 
retrieve message. Included are messages to include new rules from each routing processor 132. For 
existing rules, the same procedures as above apply. Existing rules are retrieved from the common rule file 
at the activity monitor 1 34. 

The routing algorithm uses call volume information from the routing processors 132 and resource status 
45 information from ACD*s, ARU*s, or other customer premise equipment and agents at home to create proper 
call routing destination tables to be in effect for the next thirty second pei-iod of time. The activity monitor 
134, every thirty seconds, initiates the request for information from the above mentioned resources via the 
event processor 136 and waits a period of time to receive responses to that request. All information 
received is time stamped to indicate its age. If any resource does not respond within two cycles, then that 
50 resource is flagged as inactive and the resource Is placed into manual operation mode. It remains in manual 
operation mode until there is a successful poll. Under normal processing, the select process creates tables 
and sends them to the routing processor 132 for use in call distribution. 

Upon creation of tiie routing rules, an outcome table is generated from CAMEL SELECT statements, as 
described below, which describes destinations and preferences to which the calls can be routed. The 
55 routing algoritiim uses this information to determine the final outcome of the call. This table resides in the 
activity monitor 134 and can be updated, if necessary, when a new routing rule Is implemented. This 
depends solely upon if the new rule contains a new routing outcome or uses a previously defined routing 
outcome. 

7 
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i-^n^it specific format of the routing rules is discussed in greater detail below relative to the CAMEL editor 
fh"'! w generating the outcome table is also described below after 
sufficient background has been provided so that it is more readily understandable. 

Event Processor 

The principal activity of the event processor 136 is to collect statistical information from the various 
resources, namely ACD's. ARU's. other CPE's, application programs and manual input. Once co lecte? the 
information is available for reporting on any user terminal 116. p v. ce coiieaea. the 

With respect to ACD's. the event processor includes a direct link to read information directly into the 
ac^vty rr>on,tor 134. Indeed, in one implementation, the event processor 136 comprises a task in hetg on 

the AGO s every processing cycle to receive the above-discussed information 

With ACD's other than the Rockwell Galaxy ACD. a mini-computer can be used at the ACD site 
connected to a supervisory serial interface of the same to request status information as necessary. The 
ACD ?.Tf, " r^"'""^ *° ^'"""'^ supervisory terminal and isolates the event processor from the 

-^-'-^ to the Advance: 

Call Management Language (CAMEL) Editor 

rules in a CAMEL data set. entry and nr>aintenance of CAMEL data set members, compiling translation of 
routng rules into codes acceptable for use by routing processors 132 and activity monitors IsHnd erro 
.dentif^caton. presentation and correction of CAMEL statements. The CAMEL edL uses a S Manaoe 

?.>ln"TT ''^"^"'^^'y- "^'-"9 the CAMEL anguage cTeates 

routng rules to make routing decisions used for routing calls to a selected resource. A sp Jfication ofte 
Cedl Management Language used is provided in the appendix hereto. Reference may be had to iis 
specificafon for an understanding as to the details of the language for creating routing rules 

The format or a completed routing rule is illustrated in Fig. 3. The routing rule contains all of the 
information and instructions for responding to the routing inquiry initiated by the IcP 10^5^0 Fig 1 T^e 

loutg inTjcTonrLt" °' '"""''"^ ^^"^'^^ "'^ 202'and caS 

The system variables 200 include constants, variables and system parameters which are created anH 
maintained automatically by the AIN processor 114. see Rg. 1. These includeTySem dls sy " m^^ 
system day and ottier vanous- input/output areas for communicating with other network elements 

The ru le vanables 202 comprise values and parameters specified by the subscriber and used as criteria 
against which to screen call characteristics and caller attributes, and used to allocate or load bLnc^^^^^^^ 
among resources. The rule variables 202 include static variables 206 and dynamic variables 208 The s^Sc 

Ztefto r ^"'^ '''''''^ ''^^'^anged unlis a new rut s 

created to replace an existing one. The static variables 206 consist of a name and a pointer t^ a Sof 
values. Only the name and pointer address are static. The values in the list are the dynaS variables 20^ 

vaLNlT« " V""'" '^'^"^ ^^^"^ '''"''^^ »° ^'^'-'^ a call can be cuTd.TeTnarSfc 

vanables 208 corresponding to the performance criteria that apply to each precedence level 

d.v, nfTh" ^ ^/f '"'^'^ 206 for each call screening criteria, the list values being NPA's. NPA-N)OCs 

tLre'li. T "^"^^^^ ' -"able 206 for each 

allocation table^^e list contains resources and their corresponding call allocation percentages. There is a 
static variable 206 for each routing outoome. The list values contain the resources that participate a each 
precedence level. The dynamic variables 208 can be changed by the subscriber in lltmTlout the 
need for creahng. validating, and activating a new rule. These changes take place within seconds o the 
time they are requested by the subscriber. seconas ot the 

The call routing instructions 204 specify the sequence in which the call characteristics and caller 
att nbutes are compared to the various call screening criteria. Based on one or more succSfurlfches 
between the values of the call being routed and the values in the call screening criteria, one of 5^^e routina 
?H nnfiTc^f ''^'^ 'yP^^ °* ^"<=«ons available are ROU?E. ALLOCATE anTsES 
li^aJed L r f r.*"' ' ^'"^'^ '''''''' ALLOCATE fltirro 'es ?fye 

as ianed ?he SELPrr f T ' °' «P«^'f"= Percentages 

assigned. The SELECT function uses load balancing based on the contents of a routing outcome 
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precedence level, and performance criteria. 

A routing outcome comprises a hierarchy of resource groups that define preferred routing to the load 
balancing process. In so doing, the load balancing algorithm attempts to route as many calls to destinations 
in the most preferred resource group as possible. If sufficient call handling capacity is not available at a 

5 given level of precedence, then calls are routed to the resource group at the next level of precedence. An 
example of a SELECT function might contain in the first precedence level a single destination that is 
geographically close to the caller to minimize expenses. The second precedence level could define a short 
listTiof destinations whose applications are all serviced out of the same data processing center to minimize 
application inquiry response times. The third precedence level could define all of the possible destinations 

TO to enable the largest degree of agent availability. 

The following is an example of a typical routing rule: 
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ACD TELECAT « » SAN_ANTONIO • , "Telecatalogue Resource" 
* GREENSBORO • , "Table" 
•WICHITA', 
•FT_WAYNES 
« MOBILE 

IP ARUSITES - »KCKSARUS "Kansas City Overflow ARU" 

•CHCARU*; "Chicago Overflow ARU" 

TABLE TELENDAY « ( • S AN_ANTONIO • , 3 3 ) , "Telecatalogue NonworJc" 

(•GREENSBORO ',34), "Day Table" 

25 (• WICHITA', 33) ; 

TELNR ERRMSG - 8003335555; "Error Recording" 

"Destination" 

30 .TIME WORKDAY » 06:15,20:45; "Roanoke Work Hours" 
JiBEGIN; 

IP STIME EQ WORKDAY THEN 
SELECT {TELECAT, ARUSITES) , BALANCE, ERRMSG; 
35 ALLOCATE TELENDAY; 
END; 



In this example, the system variables are not specifically illustrated. 

40 The njle variables include as static variables a group of ACD's under the designator TELECAT. and a 
list of IP's under the designator ARUSITES. A table identified TELENDAY includes an allocation list and 
associated dynamically updatable allocation percentages. Additionally, a dynamically updatable error 
message number is defined, as well as dynamically updatable hours for a typical workday. 

The call routing instructions commence with a BEGIN instruction followed by a logic statement 

45 determining if the system time falls within the working hours specified under the designator WORKDAY. If 
so. then a SELECT statement is used to provide load balancing. The SELECT statement uses the TELECAT 
resource table at the first precedence level and the ARUSITES resource table at the second precedence 
level. No third precedence level is specified. The BALANCE parameter indicates the technique used for 
balancing, while the default ERRMSG indicates the recording to be used as the last choice destination if the 

50 call is not otherwise properly routed. If the system time is not within the normal work hours, then the logic 
proceeds to the ALLOCATE function which allocates based on the allocation percentages present under the 
TELENDAY table. 

The allocation percentages used in the ALLOCATE statement can be entered by the subscriber. The 
• capacity percentages used with the SELECT statement cannot be entered. Instead, the client specifies 
55 desired performance and the algorithm calculates the capacity percentages every processing cycle. 

The routing rules are created using the business subscriber terminal 116 and its associated precon- 
figured displays. In so doing, a subscriber can select dynamic njIe modification, routing njle activation, 
refreshal of routing rules and destination management. Each comprises a hierarchy of displays in which the 
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subscriber enters the necessary information according to the desired function. For example, with a dynamic 
tree modification display, the subscriber can select a routing rule for modification and then the types of 
modifications and dynamic variables for which changes are to be made. With an . allocation fable, the 
allocation percentages can be modified, provided that the percentages add up to one hundred percent. 
Time decision points in the routing rule can be modified, as well as dates. 

A routing rule is activated by selecting the rule and assigning an NOO number to a previously created 
rule to Immediately start use of the same. The rule can be used by multiple NOO numbers. 

The routing rule refresh function resets all rules to the original format prior to any dynamic rule 
modifications. An individual rule can be reset by selecting routing rule activation. 

All of the above display functions relate to maintaining routing rule tables. 

The destination view management function allows the subscriber to configure and display resources for 
viewing polled statistics. 

Also provided is a facility to allow the subscriber to enter in by resource, for example an ACD gate, the 
performance to be maintained in each of the three available precedence levels. In a resource service level 
management table, the subscriber designates at each precedence level the number of seconds within which 
90% of the calls are to be answered for each resource. If no options are selected, then the default 
performance target is for ninety percent of all calls to be answered in twenty seconds or less. This 
information Is used in the algorithm for generating call capacity tables to specify a maximum queue length 
acceptable at each precedence level. 

The call capacity table is created for each ninetieth percentile performance target. The tables have an 
entry with an acceptable queue length for each potential number of agents at the gate. Standard Eriang's B- 
tables are the starting point for the Initial tables. Eriang's B formula predicts the performance of an end- 
server device fed by a single queue whose length is limited. Once the maximum queue length is reached 
then further arrivals bypass the queue. Under the illustrated embodiments, pure Eriang tables are not 
utilized since the system violates the equilibrium assumption of the Eriang equations by intervening every 
thirty seconds to adjust the rate of traffic to the ACQ gates. This indirectly resets the queue length. Because 
random fluctuations are not allowed to overioad a gate, it can maintain high performance with longer queues 
than the pure equilibrium state equation suggests. Therefore, test results are used from simulation modeling 
to establish anchor points to extrapolate the Eriang curves. 

Routing Processor 

With reference to Rg. 4. a flow diagram illustrates interrelationship of the tasks implemented In the 
routing processor CICS region. ; . vr-^^^:r^^^^ — 

Communications with a carrier, such as Sprint or AT&T, use send/receive pipes using a generic receive 
task 401 which calls a earner-specific message inbound decoding routine. The receive task 401 reads an 
input from a receive pipeline, determines the appropriate send task on which to return the response prefix 
the message with the CICS terminal ID and recall the message decode routine. After decoding is 
performed, the message is either queued back to the send task 402. queued to the AOR for further 
processing, or logged, based on the action Indicator setting. The inbound message decode routine takes the 
input format used by the carrier and performs any reformatting to internal AIN formats or response formats 
as necessary. The message decoder returns an action indicator to inform the main line as to the disposition 
of the message. Three other processing routines include queue to DTP. queue to send, and error logging 
The queue to DTP routine passes a pointer to the message to be queued, and the name of the tarqet 
remote CICS region. 

The queue to DTP routine passes a pointer to the message to be queued, and the name of the target 
remote CICS region. This routine builds a parm list containing the address of the data to be queued, the 
length of the data, the type of queuing to be performed (in this case, queue to connection group). This parm 
list IS passed to a routine which does the actual queuing. A return code is set in the parm list to indicate the 
result of the queuing attempt. At the bottom of the infinite loop a delay for one minute is issued before 
returning to the top to begin reading the queue again. If inquiries are added to the queue during this delay 
time, the task queues the inquiries to the interpreter. Issues a cancel for the delay, thus wakinq uo the 
sleeping rule interpreter. » k 

Communications with a carrier using send/receive pipes are done using a generic send task 402 which 
calls earner specific outbound message processing and formatting routines. The send task 402 first reads 
data from its queue using a retrieveAvait facility. The carrier specific message outbound processing is called 
at this point to determine further processing for the message. After the processing is complete, it is possible 
to call an exit function to perform additional processing if necessary. The outbound message formatting 
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routine places the message into the format expected by the carrier to which it will be sent. Lastly, the 

message is sent to the carrier via a SEND command. 

Multiple rule tasks 403 may be started and run in parallel, primarily for failure recovery purposes. The 

main processing routine consists of an infinite loop in which it attempts to read and process an inquiry 
5 queue until it is empty, and then wait for one minute before returning to the top of the loop. The main 

routine aj^cesses a pointer to the next item to be processed. 

The*inquiry queue is initially a temporary storage queue. The pointer is enqueued upon, the inquiry 

read from the queue, the pointer updated to reflect the next item to be read, then a de-queue is issued to 

release the pointer. Another task is then queued on the pointer, then the rule task waits for it to become 
10 available. 

The inquiry record contains an 800 number which is checked against the active rule table to determine 
which routing rule is selected for processing. Each NOO number is associated with a particular rule in this 
initialization time, as discussed above, based on infornriation from the activity monitor 134, Once the routing 
rule name has been determined, then the rule, residing on a subscriber maintained data table, is retrieved. 

J5 Pointers to the rule, the inquiry record, the AIM anchor table, and the 10 buffer are passed to the interpreter 
function. The interpreter function executes the routing rule and builds the outcome record in the 10 buffer. 
The main processing then calls the queue to DTP routine to send the outcome record back to the TOR. 

With reference to F\g. 5, a flow diagram further illustrates operation of the rule task 403 of Rg. 4. The 
main routine begins at a decision block 500 which determines if a routing inquiry has been received. If none 

20 is received, then no action is taken. Particularly, the routing query is received from the carrier SOP 106, see 
Fig. 1. If one is received, then a routing rule is selected at a block 502. The NOO Number dialed by the 
caller, contained in the routing query, is used to select the rule as defined when the rule is activated. The 
routing rule may already be in the memory of the AIN processor 114 or may have to be loaded into the 
memory from DASD storage 138. At a decision block 504, the caller identity, if available, is checked against 

25 the subscriber's customer database 118, see Rg. 1. If a match is found, then caller attributes contained in 
the customer database 118 are retrieved at a block 506 for use in routing the call. The routing rule is then 
implemented at a block 508. 

The ri)uting rule is implemented at the block 508 by executing the call routing instructions 204. see Rg. 
3, for the selected rule. Particularly, the caller attributes and call characteristics are compared to the various 

30 screening criteria specified by the subscriber in the call routing instructions. The screening criteria consists 
* of lists of. possible values of the caller attributes and call characteristics. Logical comparisons are performed 
between "the actual values of the caller attributes and call characteristics for the particular call being 
processed and the values contained in the system variable list 200 and rule variable list 202. The format of 
each list depends on the caller attribute or call characteristics being screened. For example, if the 

35 originating area code, or NPA. of the caller is being compared, then the list would contain a sequence of 
possible NPA values. A successful logical comparison would occur if one of the values in the list equalled 
the originating NPA. In another example, if the time of day is being compared, then the list would contain 
two time values. A successful logical comparison occurs if the time of day the call is being made is 
between the two time values in the list. 

40 The call characteristics come partly from the carrier and are contained in the call routing inquiry. These 
include such items as the NPA-NXX-XXXX of where the call is originating, any caller entered digits, and any 
information known to the PSTN 100 about the line the call is originating on, such as class of service, 
terminal type, business group, etc. Other call characteristics come from the AIN processor 114 and include 
such items as the current date, time and day of week, and customer business information. Based on 

45 successful matches between the call information and the screening criteria, one of three routing functions is 
chosen in the routing njle. The three routing functions are a ROUTE function made in decision block 510. 
an ALLOCATE function in a decision block 512, and a SELECT function in a decision block 514. 

if a ROUTE function is to be performed, as determined at the block 510, then the outcome record 
contains an internal destination identifier at a block 516. This is then resolved into the carrier's destination 

50 tag. 

In the case of an ALLOCATE function, as determined at the block 512. the outcome record contains a 
vector of internal destination identifiers accompanied by the percentage of all calls each destination is to 
receive. The percentages must total one hundred. A distribution algorithm is implemented at a block 518 for 
designating one of the destinations using the percentages. The identifier for the destination is resolved to a 
55 carrier destination tag at a block 520. 

SELECT function processing from the block 514 is similar to allocate processing. The outcome record 
contains an outcome identifier. The outcome identifier points to a table entry containing resource group 
identifiers for each precedence level. The entry is terminated by a network treatment identifier or other last 
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Choice destination. Beginning with the first pfecedence level, the routing processor 132 uses the resource 
group identifier to locate an entry in a table of destinations by resource group. The destination Identifier's 
point entry is In a capacity table that contains the output of the output table generated by the activity 
monitor 134. For each precedence level reached, a distribution algorithm is implemented at blocks 522 and 
524 using the capacity percentages within that precedence level. When the destination is selected, then the 
destination identifier is resolved into a carrier destination tag at a block 526. If no destination passes the 
test, then the calls will be directed away from the customer destination and presented to the earner for 
network treatment, or delivery to a last choice destination. 

For example, during non-business hours during the week and all day on weekends the subscriber may 
have only one resource operational. During those times all calls would be routed to a single resource at a 
designated location. In another example, calls durinjj the business day west of the Mississippi River are to 
be equally distributed among three West Coast locations. In this case an allocation function is used with the 
percentages set to one third for each of the locations. In still another example, the subscriber has ten 
locations throughout the country. The fifty states are divided into ten groups with calls from each group 
routed to the nearest location as a first choice route. If the resource is predicted to be busy at the first 
choice location, then the call is routed to a second choice which may include any of the locations in the 
country. If all of the second choice locations are predicted to be busy, then the call is queued at the nearest 
location. 

The final result produced by any of the three routing functions at the block 516. 520 and 526 Is a single 
resource identifier which constitutes the routing response sent at a block 528 into the carrier's SCP 106 
There may be additional information about the call or caller obtained during the routing process that is 
included in the carrier routing response to be delivered along with the call to the subscriber resource This 
informaKon may include, for example, the caller attributes obtained from the caller database 118 as 
discussed above. From the block 528. the routine returns as by looping back to the beginning of the same. 

With reference to Fig. 6, a flow diagram illustrates operation of the routing algorithm performed once 
each processing cycle for generating the outcome table describing the destinations and preference to which 
calls are routed by the routing processor for the. SELECT function. Particularly, the load balance algorithm 
runs continuously and as soon as one process ends a subsequent one begins. The length of time it takes to 
complete one load balance process is termed a processing cycle. In the illustrated embodiment of the 
invention, each processing cycle takes approximately thirty seconds to complete. 

The algorithm begins at a block 600 by collecting resource statistics from the subscriber resources The 
subscnber resources include ACD's. ARU's. etc. The information collected from each resource includes the 
number of devices currently acUve. the number of devices currently idle, and the number of calls currently 
queued to the resource. For example, a resource may be a group of agents at an ACD with the device 
being each individual agent, or a resource might be an audio response unit with the device being each 
individual port on the system. At a block 602. real time outcome statistics are collected from each 
subscnber routing processor 132. The number of routing processors 132 is dependent on the volume of 
routing queries and there is typically a minimum of two for reasons of reliability. The statistical information 
collected from each routing processor 132 includes the number of calls routed to each resource 108-110 
and the number of calls for each routing outcome during the most recent processing cycle. Calls that match 
a particular set of screening criteria are handled by a routing outcome. Particularly, the routing outcome is a 
SELECT function included in any of ttie programmed routing rules. For example, a routing outcome might 
handle all calls west of the Mississippi River, or all calls from non-English speaking customers, or calls from 
Uie soutineastem part of Oie country between 10:00 a.m. and noon on Mondays. The routing outcome is a 
preferred list of resources ttiat are allowed to handle the call. The list may include all of the resources that 
ttie subscnber has or a subset of those resources. A resource may appear In many routing outcomes 

The list of resources is organized into groups, first choice, second choice and third choice, with one or 
more resources in each group. Each level of choice is defined as a precedence level and ttie same 
resource may appear in one or more levels. 

At a block 604. the resource base capacity for each resource is calculated. The base capacity 
represents the call activity that can be sent to each resource so ttiere are no calls in queue or idle 
resources at the end of Oie next processing cycle. This is referred to herein as a "zero queue length 
number". Particularly, the call carrying capacity of each resource is calculated based on the calls actually 
routed to the resource during the most recent processing cycle, and the impact that volume of calls had on 
the number of devices idle and number of calls in queue as reported at the end of the processing cycle 
The change in the number of devices active Is taken into account which may reflect such circumstances as 
additional agents reporting for work or beginning a lunch break. The figure calculated for each resource is a 
base capacity which represents the call volume which can be sent to the resource in the next processing 
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cycle which results in no devices Idle and no calls In queue at the end of that processing cycle. 

At a block 606. a predicted demand for each routing outcome is calculated. This comprises a moving 
average of the number of calls for each routing outcome for the two most recent processing cycles to 
predict what the call demand for that routing outcome will be in the next processing cycle. 

5 ■ At a block 608, a precedence level value is set equal to one to provide for calculating load balancing for 
the first pirecedence level. For each resource, the subscriber defines;the performance criteria to be applied 
for each^precedence level. The precedence level one criteria indicates the maximum queue length that the 
subscriber will allow for the resource as a first choice in any routing outcome. The base capacity plus the 
maximum queue length at the level Is equal to the call carrying capacity of the resource at the first 

10 precedence level. This is done by adjusting the base capacity for the level at a block 610. The load 
balancing process then distributes the call carrying capacity of each resource among the routing outcomes 
according to demand at the first precedence level at a block 612. if a resource appears in more than one 
group at the same precedence level, then that resource's call capacity is distributed between the groups in 
proportion to the call demand being made on each group. For multiple resources in a group, the call 

15 capacity of each resource is used to the same degree, that is, for the same percentage of the available 
capacity. 

At a decision block 614. a determination is made if all demand has been distributed at the current 
precedence level. If demand remains after all the possible capacity at this precedence level has been used, 
then the load balance process advances to a block 616 which advances to the next precedence level and 

20 then returns to the block 610. New resources may make themselves available to a routing outcome at the 
next precedence level as it is adjusted at the block 610. Thereafter, at the block 612, the system attempts 
to distribute any unused capacity for these resources. Particularly, the call carrying capacity at this 
precedence level is calculated for each resource. This Is done by adding any unused capacity still 
remaining to the Increase in queue length allowed between this precedence level and the prior one. The 

25 load balance distribution Is then repeated and the decision block 614 again determines if all demand has 
been distributed. In the described embodiment of the Invention, there are three precedence levels and this 
loop is performed up to three times, once for each precedence level. 

When, all demand has been handled for ait routing outcomes, then for each routing outcome a set of 
demand distribution capacity percentages and maximum resource capacities is passed to the routing 

30 processor, at a block 618. The call routing process uses these percentages and capacities to route calls for 
that routi/ig outcome during the next processing cycle. The next load balancing processing cycle then 
begins. ^ 

The call routing process applies the capacity percentages for each precedence- level to each call- routed 

according to a particular routing outcome. The result Is a call routed to a particular resource or the call 
35 spilling to the next precedence level. A cumulative count is maintained of the calls routed to each resource 
and when that count exceeds the maximum resource capacity at a given precedence level, then the call is 
not routed to that resource but instead spills to the next precedence level. 

The following is an example of how the load balancing algorithm Is implemented. In this example, four 
routing outcomes are defined as follows: 
40 ROUTING OUTCOME 1: SELECT (A.(A,B).(A.B,C.D)), BALANCE. ERRMSG 

LEVEL 1 - DESTINATION A 

LEVEL 2 - A,B 

LEVEL 3 - A.B.CD 

ROUTING OUTCOME 2: SELECT (B,(A.B).(A,B.C.D)), BALANCE, ERRMSG 
45 LEVEL 1 - B 

LEVEL 2 - A,B . 
LEVEL 3 - A,B,C,D 

ROUTING OUTCOME 3: SELECT (C,(C.D).(A,B,C.D)), BALANCE. ERRMSG 
LEVEL 1 - C 
50 LEVEL 2 - CD 

LEVEL 3 - A.B.C,D 

ROUTING OUTCOME 4: SELECT (D,(C.D),(A.B,C.D)). BALANCE, ERRMSG 
LEVEL 1 - D 
LfVEL 2 - CD 
55 LEVEL 3 - A.B,CD 

In this example, the following Table 1 lists resource statistics collected as at the block 600 of Fig. 6 
during previous processing cycles. 
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DEST 



Table 1 



MOST RECENT POLL 



PPM 



AAV 



ACTUAL CALLS 
HANDLED 



2ND MOST RECENT POLL 



PPM 



AAV 



ACTUAL CALLS HANDLED 



A 
B 
C 
D 



78 
100 
125 
5 



2 
0 
5 
1 



0 
2 
0 
0 



5 
21 
18 

0 



75 
100 
125 
0 



0 
10 
10 

0 



4 
0 
0 
0 



10 
15 
13 
0 



In Table 1, the heading PPM designates primary positions manned, the heading AAV designates agents 
available, and the heading Q designates the number of calls in queue. 

The following Table 2 illustrates by way of example outcome statistic information collected at the block 
602. see Fig. 6, from the routing processor 1 32. 



Table 2 



ROUTING OUTCOME 


MOST RECENT POLL 
ACTUAL CALLS ROUTED 


2ND MOST RECENT POLL 
ACTUAL CALLS ROUTED 


1 ■ 


12 


20 


2 


14 


6 


3 


10 


5 


4 


8 


7 


TOTAL 


44 


38 



For this example, it is assumed that the allowable queue length at level one for all destinations is zero 
at level two for all destinations it is one, and at level three for all destinations it is four. 
The algorithm initially calculates base capacity for each resource as follows: 
STEP 1.0: Calculate base capacity for each resource. 
STEP 1.1: Resource A 

C = AAV - Q - PPM 

delta C = current cycle - prior cycle 

base = prev cycle (calls handled) + AAV - Q + delta C (see Note 1 below) 

C = 2-0-78 = -76 

Delta C = -76 - (0 - 4 - 75) = 3 

base = 5 + 2- 0 + 3 = 10 
STEP 1.2: Resource B 

base = 21 + 0 - 2 + (-12) = 7 
STEP 1,3: Resource C 

base = 18 + 5 - 0 + (-5) = 18 
STEP 1.4: Resource D 

base.= 0 + 1 - 0 + (-4) = -3 
since the result Is less than the number of agents currently available then set equal to AAV = 1 
Note 1 : The formula for base capacity is arrived at as follows: 

a) The base capacity is the call load that will result in zero agents available and zero calls In queue at 
the end of the next processing cycle. 

b) Starting with the calls actually handled in the most recent cycle, add the agents available and subtract 
the calls in queue as of the end of the most recent cycle. The assumption is that the average call length 
IS much longer than a processing cycle. 

c) Adjust the result based on the change in agents available and change In queue length between the 
end or the most recent processing cycle and the prior one. To the result in b) add the increase in agents 
available and subtract the increase In calls In queue. 

d) If the increase in agents available came from an increase in agent positions manned (PPM) subtract 
the PPM increase from the agents available increase. 
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The next step calculates the predicted demand for each routing outcome as follows: 
STEP 2.0: Catculate predicted demand for each routing outcome 
STEP 2,1: Outcome 1 

demand = (current calls routed + previous calls routed)/2 
5 = (12 + 20)/2 = 16 

STEP . 2,2: Outcome 2 

demand = (14 + 6)/2 = 10 
STEP 2.3: Outcome 3 

demand = (10 + 5)/2 = 7.5 
10 STEP 2.4: Outcome 4 

demand = (8 + 7)/2 = 7.5 
Next, the adjusted base capacity is calculated at precedence level 1 , as follows: 
STEP 3.0: Calculate adjusted base capacity at precedence level 1 
STEP 3.1: Resource A 
;5 LI cap = base + acceptable Q length at level 1 

= 10 + 0 = 10 
STEP 3,2: Resource B 

Licap = 7 + 0 = 7 
STEP 3.3: Resource C 
20 Licap = 18 + 0 + 18 

STEP 3.4: Resource D 

Licap = 1 + 0 = 1 

At this point, it js possible to distribute the capacity among the routing outcomes according to demand 
at the first precedence level. This is done as follows: 
25 STEP 4: For each resource group calculate the fraction of each outcome's demand handled by that 
resource group at precedence level 1. If there are multiple resources in the group prorate 
across each Individual resource. Perform both of these steps by prorating based on the 
adjusted capacity of each resource. 

STEP 4.1: Resource A . „ 

30 All capacity is used for Outcome 1 and is less than demand. 

Fraction of outcome 1 handled = L1 cap/demand = 10/16 = .625 
6 calls from Outcome 1 spill to Level 2 

STEP 4.2: Resource B : „ , 

All capacity is used for Outcome 2 and is less than demand. 
35 fraction of outcome 2 handled = 7/10 = .700 

3 calls from Outcome 2 spill to Level 2 
STEP 4.3: Resource 0 

All capacity is used for Outcome 3 and is greater than demand, 
fraction of outcome 3 handled = 1 .0 
40 Resource C has 10.5 calls available for Level 2 

STEP 4.4: . Resource D 

All capacity is used for Outcome 4 and is less than demand, 
fraction of Outcome 4 handled = 1/7.5 = .1333 
6.5 calls from Outcome 4 spill to Level 2 
45 Once the distribution is completed at Level 1 without all demand being distributed, then new adjusted 
capacities for each resource at level 2 are calculated as follows: 

STEP 5.0: Calculate new adjusted capacities for each resource at Level 2 by adding the unused 

capacity from Level 1 to the increase in acceptable Q length between Levels 1 and 2. 
STEP 5.1: Resource A 
50 L2cap = unused capacity from Licap + increase in Q 

length 

= 0+1=1 
STEP 5.2 Resource B 

L2cap = 0 + 1=1 
55 STEP 5.3 Resource C 

L2cap = 10,5 + 1 = 11.5 
STEP 5.4 Resource D 

L2cap = 0 + 1 +1 
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Next, the remaining capacity is distributed among ttie routing outcomes according to demand at Level 2 
as follows: • 

STEP 6: For each Resource group calculate the fraction of each outcome's demand handled by 

that group at precedence level 2. If there are multiple resources in the group prorate 
across each individual resource. 

STEP 6.1 : Resource Group 2.1 - Group 1 at Level 2 comprised of Resources A and B 

resource group capacity = sum of each resource = L2cap(A) + L2cap(B) = i + 1 = 

total demand on RG2.1 = sum of spilled calls from each outcome = 6 (Outcome 1) + 3 
(Outcome 2) = 9 

fraction of demand handled = capacity/demand = 2/9 = .2222 (this fraction applies to 
both outcome 1 & outcome 2) 

fraction of demand spilled = 1 - fraction of demand handled - 1 - .2222 = .7778 
calls spilled from each outcome = demand to Level 2 * fraction of demand spilled 
= 6 (Outcome 1) * .7778 = 4.667 
= 3 (Outcome 2) " .7778 = 2.333 
STEP 6.1.1: Resource A 

fraction of RG2.1 capacity = L2cap(A)/resource group capacity = 1/2 = .5 

fraction of demand handled = fraction of capacity " fraction of demand = .5 • .2222 = 

(this fraction applies to both outcome 1 and outcome 2) unused capacity available to 
Level 3 = 0 
STEP 6.1.2: Resource B 

fraction of RG2.1 capacity = L2cap(B)/resource group capacity = 1/2 = .5 

fraction of demand handled = fraction of capacity * fraction of demand = 5 - 2222 = 

.1111 

(this fraction applies to both outcome 1 and outcome 2) unused capacity available to 
Level 3 = 0 

STEP 6.2: Resource Group 2.2 - Group 2 at Level 2 comprised of Resources C and D 

resource group capacity = sum of each resource = L2cap(C) + L2cap(D) = 11.5 + 1 
~* 1 2.5 

total demand on RG2.2 = sum of spilled calls from each outcome = 0 (Outcome 3) + 
6.5 (Outcome 4) = 6.5 ■ 
fraction of demand handled = 1.0 since capacity > demand 
(this fraction applies to both outcome 3 & outcome 4) fraction of demand spilled = 0 
STEP 6.2.1: Resource C 

fraction of RG2.2 capacity = L2cap(C)/resource group capacity = 11.5/12.5 = .92 
fraction of demand handled = fraction of capacity " fraction of demand = 92 • 1 0 = 
.92 

(this fraction applies to both outcome 3 and outcome 4) unused capacity available to 
Level 3 = L2cap(C) - (demand * fraction of demand handled) 1 1.5 - (6 5 * 92) = 5 52 
STEP 6,2.2: Resource D \ . / 

fraction of RG2.2 capacity = L2cap(D)/resource group capacity = 1/12.52 = .08 
fraction of demand handled = fraction of capacity * fraction of demand - .08 * 1 .0 = .08 
(this fraction applies to both outcome 3 and outcome 4) unused capacity available to 
Level 3 = L2cap(D) - (demand ' fraction of demand handled) 1 - (6.5 * .08) = 0 48 
With not all demand yet handled, the new adjusted capacities for each resource at Level 3 are 
calculated as follows: 

STEP 7.0: Calculate new adjusted capacities for each resource at Level 3 by adding the unused 
capacity from Level 2 to the increase in acceptable 0 length between Levels 2 and 3 , 
Resource A 



STEP 7.1 
STEP 7.2 
STEP 7.3; 
STEP 7.4 



L3cap = unused capacity from L2cap + increase in Q length = 0 + 3 = 3 

Resource B 

L3cap = 0 + 3 = 3 

Resource G 

L3cap = 5.52 + 3 = 8.52 
Resource D 

L3cap = 0.48 .+ 3 = 3.48 
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This demand is then distributed in step 8 as follows: 

STEP 8.0: For each Resource group calculate the fraction of each outcome's demand handled by 
that group at precedence level 3. If there are multiple resources in the group prorate 
across each individual resource. 
5 STEP 8.1: Resource Group 3.1 - Group 1 at Level 3 comprised of Resources A, B, C, and D 

resource group capacity = sum of each resource = L3cap(A + B + C + D) = 
3 + 3 + 8.52 + 3.48 = 18 

total demand on RG3.1 = sum of spilled calls from each outcome = 4.667 (Outcome 1) 
+ 2.333 (Outcome 2) = 7 
w fraction of demand handled = 1 .0 

(this fraction applies to both outcome 1 & outcome 2) fraction of demand spilled = 0 
STEP 8.1.1: . Resource A 

fraction of RB3.1 capacity = L3cap(A)/resource group capacity = 3/18 = .167 
fraction of demand handled = fraction of capacity * fraction of demand = .167 * 1.0 = 
15 .167 

(this fraction applies to both outcome 1 & outcome 2) 
STEP 8.1.2: Resources 

fraction of RG3.1 capacity = L3cap(B)/resource group capacity = 3/18 = .167 
fraction of demand handled = fraction of capacity " fraction of demand = .167 * 1.0 = 
20 .167 

(this fraction applies to both outcome 1 & outcome 2) 
STEP 8.1.3: Resource C 

fraction of RG3.1 capacity = L3cap(C)/resource group capacity = 8,52/18 = ,473 
fraction of demand handled = fraction of capacity ' fraction of demand = .473 * 1.0 = 
25 .473 

(this fraction applies to both outcome 1 & outcome 2) 
STEP 8.1.4: Resource D 

fraction of RG3.1 capacity = L3cap(D)/resource group capacity = 3.48/18 = .193 
fraction of demand handled = fraction of capacity ' fraction of demand = .193 * 1.0 = 
30 .193 

(this fraction applies to both outcome 1 and outcome 2) 
Rnally, with ail demand having been distributed and no demand spilling to the last choice destination, 
the outcome tables are generated so that the. determined fractions can be passed to the routing processor 
132 as follows: 

35 STEP 9.0: The fractions passed to the Routing Processor 132 are as follows: 
Fraction of an Outcome's demand handled by each Resource 



Outcome 1 Outcome 2 Outcome 3 Outcome 4 



40 




LI 


L2 


L3 


LI 


L2 


L3 


LI 


L2 


L3 LI 


L2 . 




Resource A 


.625 


.111 


.167 




.111 


.167 












Resource B 




.111 


.167 


.700 


.111 


.167 












Resource C 






.473 






.473 


1.0 






.920 




Resource D 






.193 






. 193 






.133 


.080 


45 


Spillover 


.375 


.778 


0 


.300 


.778 


0 


0 


0 


.867 


0 



Following is the table of fractions converted to the number of calls based on the predicted demand. 

50 
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Call count of an Outcome's demand handled by each Resource 

Outcome 3 Outcon 
7.5 7.S 
LI L2 L3 LI L2 L3 



Outcome 1 Outcome 2 Outcome 3 Outcome 4 

7,5 7.5 



Demand 




16 






10 






LI 


L2 


L3 


LI 


L2 


L3 


Res A 


10 


.666 


.780 




.333 


.390 


Res B 




.666 


.780 


7 


.333 


.390 


Res C 






2.21 






1.10 


Res D 






.901 






.450 


Spill 


6 


4.67 


0 


3 


2.334 


0 



7.5 5.98 
1 0.52 
0 0 0 6.5 0 0 

Total 
Demand 
Res A 12.169 
Res B 9.166 
Res C 16.79 
Res D 2.871 

41 

During the subsequent processing cycle calls routed based on one of the four routing outcomes use 
these, tables for making the routing decision, as discussed above relative to Fig. 5. 

in summary, the AIN processor 114 provides call-by-call routing to provide businesses with the 
maximum routing flexibility possible and allows for the effective management of call centers, call center 
agents; and other resources, independent of the public switched telephone network 100. Calls can be routed 
based on the specific identity of the caller. Even more importantly, calls can be routed based on the 
availability of each resource relative to the desired performance criteria. 

The number translation and routing decision is based on cooperative processing performed in both the 
carriers SCP 106 and the subscriber's AIN processor 114. A query is launched from the carrier's SOP 106 
to the subscriber's AIN processor 114 with all information known about the call. The AIN processor 114 
makes the actual number translation and routing decision which is returned to the carrier SCP 106 which 
implements the decision within the carrier network. With cooperative processing, the carrier SCP 106 can 
route all calls using the current non-dynamic routing process should there be a temporary failure in the AIN 
processor It 4. There may also be periods of time when the subscriber's AIN processor 114 is planned not 
to be operational, such as when NOO calling volume is low and a non-dynamic routing process is 
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Call Management; Language 
Copyright: 1990, Sears Technology Services Inc. 
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Bac)aie Naur Form 

The Call Management Language is defined in the Bac)cu9 Naur Ponn(BNP) , BNF 
notation is intended to represent the basic language syntax. This document 
does not attempt to define the complete semantical form of the language. 
There are instances where the language representation deviates from the formal 
BNF. syntax. This is necessary to further define the valid representation of a 
given symbol or production. The following is a brief explanation of the BNF 
syiriols used in this paper, 

BNF 

gynAipA . g?q?a,ftBaticp 

: : «* Is defined as 

I or 

* Include one or more elements from the defined string 

< > Defines a Nonterminal or variable symbol, 

gxample: 

,5 <DIGIT> 

DIGIT is a Nonterminal or variable symbol. 
Nonterminal symbols may appear on the left or 
right of the 'is defined as' symbol. 
These symbols are represented as upper case 
strings and are ultimately defined by Terminal 
symbols. Terminal symbols are the basic elements 

20 of the language. Terminal symbols are represented 

as lower case strings. The following are self 
defining Terminal symbols: 

12... 90 AB...Y2 ab...yz 
:»•()«. 
Reserve Words and System Functions belong to the 
Terminal symbol class. A symbol Label is represented 

25 by an italicized Terminal symbol when used to specify 

a given symbol within a symbol class. 
Example: 

<var IDBNTIPXER> <LOGICAL FUNCTION> <CONSTANT> 
Hie symbol var represents the Label of an 
Identifier Declaration 
{ } Defines a required symbol 

30 o[ ] Defines am optional symbol 

^: 



35 



40 



LETTER ::- A|B |Z A LETTER is defined as any 

character from A to Z. 

DIGIT ::- 1 1 2 | 3 1 4 |5 | 6 1 7 1 8 1 9 | 0 A DIGIT is defined as any number 

from one to zero 

ALPHANUMERIC <LETTER> I <DIGIT> An ALPHANUMERIC is defined as a 

[<DIGIT>|<LETTER>) ♦ string of LETTERS or DIGITS in 

any sequence 

LABEL ::- < LETTER ><ALPHANUMERIC> A LABEL is defined as a LETTER 

followed by one or more LETTEHs 
or DIGITS in any sequence 
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Reserve Words 



The following words have special meaning to the Call Management Language. 



BUSYOl 

Busyo2 

BUSY03 

BUSY04 

CHRISTMAS 

FRIDAY 

JXniY4TH 

INQ^ID 

MATH_ERR 

MIDNIGHT 

MONDAY 

NEVfYBAR 

NOON 

ONE 

READ EOF 
READ"ERJi 

read"rnf 

REJECTCD 



RT_CODE 

SATURDAY 

SELBCT_CODE 

SUNDAY 
THURSDAY 
TUESDAY 
VOID 

WEDNESDAY 
WEEKDAY 
WEEKEND 
X25XiABEL 

ZERO 



01 
02 
03 
04 

12/2S/yy 
Week Day 6 
07/04/yy 

Inquiry Identification 

Refer to USS Dociament HLD-SCP-X25-0001 
:« Arithmetic Expression return code area 
:« 00:00 AM 

Week Day 2 

01/01/yy 

12:00 PM 

1 

:» End-of-File 

:■ Miscellaneous Error 

Record Not Found 
:- BUSYOl I BUSY02 | BUSY03 I BUSY04 

X25 Reject Code 

Refer to USS Document HLD-SCP-X25-0001 
:« I/O Return Code Area 
:« Week Day 7 
:• Select Code 

Refer to USS Document HLD-SCP-X25-0001 
:« Week Day i 
:« Week Day 5 
:« Week Day 3 
:« Null 
:« Week Day 4 

MONDAY 1 TUESDAY | WEDNESDAY | THURSDAY 

SATURDAY | SUNDAY 

X2S Node Label 

Refer to USS Document HIiD-SCP-X25-0001 
:• 0 



FRIDAY 



System Identifiers 

System Identifiers are software features that are supported by the Ooeratina 
I^f^r.n'^rH execution of the Call Manag^ent Lan^agl cole ^ 

^lltl ?>,^^ routing Processor specifications for the layout Sf Ehe foliowinq 
areas. These areas are defined in the SAIN Activity Table (SAT). ^o^^owing 

cna3^T7ir Current System Date 

cunn^ ' ^rrent Syscem Day of the Week 

oS?«t™, ^rrent System Hour 

• Current System Minute 

cTTM?^ C^l^rent System Month 

cnawI77^n ' ^rrent System Time 

bDAYYEAR Current Day Number Within the Year 
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Primitive Elements 

Primitive Elements are the basic components of the Call Management Language 
Individual Language Functions are built with these objects. 



ALPHANUMERIC 
ARITHMETIC EXPRESSION 



ARITHMETIC FUNCTION 
CO 

COMMENTS 
CONSTANT 

DAY 

DESTINATION 
DIGIT 

ERROR INDICATOR 
FILE NAME 

HOUR 

IDENTIFIER 

INDEX 

KEY 

LABEL 

LENGTH 

LETTER 

LINK TAG 

LOGICAL EXPS^ESSION 



LOGICAL FUNCTION 

METHOD 

MINUTE 

MONTH 

N 



<LETTER> I <DIGIT> (<DIGIT> | <LETTER>) * 
{<var IDENTIFIER>|<DIGIT>*) 

<ARITHMETIC FUNCTION> 
{<var IDENTIFIER> | <DIGIT>»} 

-1-1*1/ 
<N><DIGIT><DIGIT> 
''<ALPHANUMERIC>" 
<DIGlt>* 

j 'cALPHANUMERIC^' 
01 I 02 I ... j 31 

<LINK TAG> I cTELEPHONE NUMBER> 

1 I 2 I... I 9 I 0 

<var IDENTIFIER> 

<var IDENTIFIER> 

I • <:LETTER><ALPHANUMERIC> ' 

00 I 01 I . . . I 23 

<LETTER><ALPHANUMERIC> 

<var IDENTIFIER> ) <POSITION> 

<var IDENTIFIER> 

<LETTER><ALPHANUMERIC> 

<DIGIT>* 

A I B Z I a I b I... I z I _ I # I 

' <LETTER><ALPHANUMERIC> ' 
{<date IDENTIFIER> ^LOGICAL FUNCTION> 
<dace IDENTIFIER> 

<date RESERVE WORD> 
<d[ate SYSTEM FUNCTION> 
<date CONSTANT>} 
|{<Cay IDENTIFIER> cLOGICAL FUNCTION> 
<tag IDENTIFIER> 

\<ta^ CONSTANT>} 

\{<telnr IDENTIPIER> cLOGICAL FUNCTION> 
<teinr IDENTIFIER> 
\<telnT CONSTANT>} 
|{<Ciine IDENTIFIER> <LOGICAL FUNCTION> 
<time IDENTIFIER> 

<Cime RESERVE WORD> - 
<tiine SYSTEM FUNCTION > 
<time CONSTANT>} 
|{<var IDENTIFIER^ <LOGICAL FUNCTION> 
<var IDENTIFIER> 
|<var CONSTANT>} 



It I gt 
balance 

00 I 01 

01 I 02 

2 1 3 I... I 9 



eq I ne 
nearest 
...! 59 
...i 12 



I ge i le 



NPA 

NULL 

PERCENT 

POSITION 

REPETITION 

STATION 

SUBSCRIPT 

TELEPHONE NUMBER 

TREATMENT 

YEAR 



Primitive Elements 
cont . 

« <N>{0 I 1}<DIGIT> 

» [<RBPETITION>*)<LENGTH>' ' | '» 

« 0 I 1 100 

- <DIGIT>* 
• <DIGIT>* 

» <DIGIT>cDIGIT><DIGIT><DIGIT> 

' (<POSITION>,<I*BNGTH>> 

. <NPA><CO><STATION> | <CO><STATION> 

. <DBSTINATION> 

- 90 1 91 I . . . 1 99 
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Language Functions 



CALL TREATMENT 



DECLARATION 



DISTRIBUTE 

END LOGICAL BLOCK 

FIND 

LOCATE 



PRECEDENCE RULE 



SEND 



START LOGICAL BLOCK 



<date IDENTIPIBR> 
<tinie IDENTIFIBR> 
<var IDBNTIPIBR> 



Language Functions define the basic features of the Call Management 
Language that are employed to process a given routing request 

ASSIGNMENT <LABEL> , <NULL> 

<var IDENTIPIER>f<lNDEX>} 
<LA&EL> 

<ARITHMETIC EXPRESSION* 
< LOCATE > 
zero 
<LABEL> 
<LABEL> 

<var IDENTIPIER>t<INDBX>l 
<LABEL> 

<ARITHMBTIC EXPRESS ION> 
<LOCATE> 
zero 
one 

RECORDING <DBSTINAT10N> | <REJECTCD> | default I 
<telnr IDENTIFIER* [<INDEX>J 



ac < IDENTIFIER* 
acco <IDENTIPIBR> 
acd cIDENTIFIER* 
agent <IDENT1FIER> 
data <IDBNTIFIBR> 



I date <IDENTIPIBR> 

lip <IDBNTIFIER> 
I table <IDENTIFIBR> 

jtelnr <IDENTIFIBR> 
I time < IDENTIFIER* 

|var <IDENTIFIBR> 



• <NPA>f,<NPA>] * 

' <NPA>«CO> [, <NPA><C0*1 ♦ 

' <DESTINATION* [ , <DESTINATI0N>J 

' <NULL* [,<NULL>] * 

' <NULL* 

I <LABEL><SUBSCRIPT> 
[, <LAflEL><SUBSCRIPT*3 ♦ 
<MONTH*/<DAy*/<yEAR> 

E , <MONTH>/<DAy>/<YEAR>] * 
<DEST1NATI0N> [ , <DESTINATI0N>1 
(<DBSTINATION>, < PERCENT*) 

C , {<DESTINATION> , cPERCENT*) ] 
<DBSTINATION> [ , <D ESTIMATION*] 
<HOUR*:<MINUTE> 

[ , <HOnR* : <MINUTE*] 
<DIGIT>* I ' <ALPANUMERIC> ' 
l<NnLL> 



ALLOCATE <tahle IDENTIFIER* 
END 

READ <FILE NAME*, <KEY*, < data IDENTIFIER* 

:- INDEX (<var | data IDENTIFIER* | <CONSTANT* 
teiiir I var IDENTIFIER* I<INDEX>n 

SELECT (<acd| agent | ip IDENTIFIER* 
t,<acdl agent lip IDENTIFIER*] 
(i<acd|agent|ip IDENTIFIER*]), 
<MBTHOD*, { [<TREATOENT> I <REJECTCD> I 
default) } ^ ' 

ROUTE <DESTINATION* | <REJECTCD* | default I 
<teJnr IDENTIFIER* [< INDEX*] 

:« BEGIN 
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Language Statements 

Language Statements define how the features can be combined to perform a 
specific task. In addition the statements define the sequence that the 
features are to be invoked for the processing of a given routing request. 

CONDITIONAL STATEMENT if {<LOGICAL EXPRESSION>) then 

<UNCONDITIONAL STATEMBNT> 
|<PARAGRAPH> 
I if (<LOGICAL SXPRESSION>) then 
<UNCONDITIONAL STATEMBNT> 
|<PARAGRAPH> else 
<UNCONDITIONAL STATEMENT> 
PARAGRAPH : : => <START LOGICAL BLOCK> 

<STATBMENT>* 
<SND LOGICAL BLOCK> 
PROGRAM <DBCLARATION>* 

<PARAGRAPH> 

STATEMENT : : = <UNCONDITIONAL STATEMENT> 

I < CONDITIONAL STATEMBNT> 
|<START LOGICAL BLOCK> 

(<UNCONDITIONAL STATEMENT> 
I <CONDITIONAL STATEMENT>] ♦ 
<END LOGICAL BLOCK> 
UNCONDITIONAL STATEMENT ::- < ASS IGNMENT> ; 

<CALL TREATMENT>; 

<COMMENTS> 

<DBCLARATION>; 

<DISTRIBUTE>; 

<END LOGICAL BLOCK>; 

<FIND>; 

<LOCATE> 

< PRECEDENCE RULB>; 
<SEND>; 

<START LOGICAL BLOCK>; 



Input/Output Data Area . . - - ^ 

The following is the format of the route request message processed by the CAMEL 
Decision Tree. These are considered co be CAMEL Reserve Words. 

<INQUIRy_MSG> INVOKE MSG - 

AiJi (1,10), 

ANI_NPACO {1,6), 

ANI NPA (1,3) , 

ANl"CO (4,3), 

ANI_STAT (7,4), 

DIALED_NR (11,10), 

DIALED_NPACO (11,6), 

DIALED_NPA (11,3), " 

DIALED_CO (14,3), 

DIALED_STAT (17,4), 

X25LABEL (21,8)* 

NUI (29,16), 

OUI (45,16), 

INQ_ID (61,10), 

SL CODE_TyPE (71,1) , 

SELECT_CODE (72,10), 

RECORD_TYPE (82,2), 

NUMBER_SITE (84,1), 

UNUSED (85,1) , 

SITE_TABLE (86,80), 

SITE_NUMBER (86,2), 

S ITE_PERCENT (88,2); 
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70 



75 



20 



25 



30 



35 



EXAMPLE FROM AT&T RCS MANUAL 
(FIGURE 2-14) 



"AREA CODE DEFINITIONS" 



AC CA 
AC CANADA 
AC GA 
AC N J 
AC SOUTH 
AC WEST 



418 ? 

403,,..; 
404,912; 
201,609; 
512,409, . 
619,714, . 



"WORK DAY" 
TIME WORKDAY « 08:00,17:00; 



TELNR 
TELNR 
TELNR 
TELNR 
TELNR 
TELNR 
TELNR 



SOlOO 
S0200 
S0300 
S0400 
SOSOO 
S0600 
S0700 



"DESTINATIONS" 

7080707; 
7082409000; 
8003663000; 
7770012; 
7890023; 
7459990; 
7457803; 



BEGIN; 

rl eSr^f™ WEEKEND THEN RECORDING •303»- 
IP STIME NE WORKDAY THEN ' 
BEGIN; 

II ^5"^^ CANADA THEN ROUTE S0300- 

™EN ROUTE SOlOO; 
ROUTE S0200; ^wxuu, 

END; 

IF ANI^NPA EQ WEST THEN 
BEGIN; 
IF ANI NPA EO CA 
THEN ROUTE S0700 
ELSE ROUTE S0600; 
END; 

IF ANI_NPA BQ SOUTH THEN 
BEGIN; 
IF ANI NPA EQ GA 
THEN ROUTE SOSOO 
ELSE ROUTE S0400: 
END; 
END; 
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TELECATALOGUE EXAMPLE #1 



AC ROANPA 
AC SANNPA 
TBLNR BRRMSG 
TELNR ROAGATE 
TELNR SANGATE 
TELNR SANSITE 
TIME WORKDAY 



- 215,301, . . . ; 
« 214,301, . . .; 
« 8003335555; 

- 'ROANOKE' ; 

- 'SAN_ANTONIO' ; 

- 7341003; 

» 06:15,20:45; 



BEGIN; 

IF ANI_NPA EQ SANNPA THEN ROUTE SANGATE; 
IP ANI_NPA EQ ROANPA THEN 
BEGIN; 

J5 IF STIME NE WORKDAY THEN ROUTE SANSITE- 

ROUTE ROAGATE; 
END; 

RECORDING ERRMSG; 
END; 



20 



TELECATALOGUE EXAMPLE #2 



25 



30 



AC ROANPA 
AC SANNPA 

TABLE SANALLOC 



215,301, . . . ; 
214,301, . . . ; 

(»SAN_ANT0NIO' ,80) , 
(•FT_WAYNEMO) , 
(•MOBILE*, 10) ; 



TELNR ERRMSG 
TELNR ROASITE 
TiELNR SANSITE 



« 8003335555; 

o. 'ROANOKE' ; 

= 'SAN ANTONIO' 



35 



TIMS WORKDAY 



06:15,20:45; 



BEGIN; 

IF ANI NPA EQ SANNPA THEN ALLOCATE SANALLOC; 
IF ANI^NPA EQ ROANPA THEN 
BEGIN; 

IF STIME NE WORKDAY THEN ROUTE SANSITE; 
ROUTE ROASITE; 
END; 

RECORDING ERRMSG; 
END; 



50 



55 



25 



asSOOaO: <EP_0559979A2J_> 



EP 0 559 979 A2 



TELECATALOGUE EXAMPLE #3 



ACD TELECAT 



IP ARUSITES 



» ' SAN ANTONIO ' , 
'GREENSBORO' , 
'WICHITA' , 
•PT WAYNE', 
•MOBILE' ; 

« 'KCKSARU', 
'CHCARU' ; 



TABLE TELENDAY = ( • SAN_ANTONIO ',33) 
{'GREENSBORO' ,34) / 
(•WICHITA* ,33) ; 



TBLNR ERRMSG 
TIME WORKDAY 



« 8003335555; 
- 06:15,20:45; 



"Telecatalogue Resource Table" 



"Kansas City Overflow ARU" 
"Chicago Overflow ARU" 

■Telecatalogue NonworJc Day Table" 



"Error Recording Destination" 
■Roanoke Work Hours" 



BEGIN; 

IF STIME EQ WORKDAY THEN 

JfJ;™ (TELECAT, ARUSITES) , BALANCE , ERRMSG ; 

ALLOCATE TELENDAY; 

END; 



ANI VERIFICATION EXAMPLE 

DATA AREA - » • ; 

TABLE IPF « CCOLIPF'^Sa), 
('DALIPP»,34) , 
< 'SCHIPF' ,33) ; 

TELCO ERRMSG « 7658890; 

VAR ANIKEY « 10' ' ; 

VAR ANIFILE « 'ANIFILE*; 



BEGIN; 

ANIKEY - ANI; 
READ ANIFILE, ANIKEY, AREA; 
IP RT_CODE NE ZERO THEN 
BEGIN; 
RT_CODE - ZERO; 
ROUTE ERRMSG; 
END; 
ALLOCATE IPF; 
END; 
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LANGUAGE SUPPORT EXAMPLE 



10 



ACD GRENSITE 
ACD SANSITE 



DATA RECORD 



TELNR ERRMSG 



- 7890032; 

- 7832113, 
7965033; 

- TELENUM(1,10) , 
LANGUAGE (11,1) , 
NAME(15,40) ; 

= 7440000; 



VAR ANIKEY 
VAR ANIFILE 



10' ' ; 
•ANIFILE' 



T5 



20 



25 



BEGIN; 
ANI KEY 



ANI; 



■Read Customer Telephone File" 
READ ANIFILE, ANIKEY, RECORD; 
IF RT_CODE NE ZERO THEN 
BEGIN; 
RT_CODE » ZERO; 
ROUTE ERRMSG; 
END; 



IP LANGUAGE EQ 'S' 
ROUTE GRENSITE; 
END 



"Check If Customer Speaks Spanish"; 
"If Yes Route to San Antonio or Ft. Wayne' 
"Else Route to Greensboro"; 
THEN SELECT { SANS ITE ) , BALANCE , ERRMSG ; 



30 

LOCATER EXAMPLE 

AC TABLEl = 201,213,215,312,313,407,507, 

35 TELNR TABLE3 « ' SAN_ANTONIO' MOBILE ' ; 

VAR INDEXl - 0; 

VAR TABLE2 - 1,1,1,2,2,1,2 ; 



BEGIN; 

INDEXl « INDEX (ANI_NPA, TABLEl ) ; 
INDEXl « TABLB2 (INDEXl) ; 
ROUTE TABLES (INDEXl) ; 
END; 
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All CAMEL Declarations, S/scem Functions, System Identifiers, certain Reserve 
Words, Input/Output Areas, constants and internal CAMEL labels are placed int. 
this table. The Symbol Table. T^Vi ^ . , is constructed during the parsing pha; 
of the CAMEL compiler. The Symtsol Table is created as a push-up stack. As eaci 
CAMEL Declaration is encountered in the source statements a search is perform* 
to determine if the Identifier has previously been declared. If it has, the 
current Declaration is flagged as an error. If the Identifier was not 
previously defined it is inserted into the Symbol Table at the end of the 
table. If it appropriate to do so the value assigned to the Identifier is 
placed into the Variable Pool starting with the next available oosition. The 
relative location of the value of the Identifier in the Variable Pool is store 
into the Symbol Table entry field "Pointer". The "Type" , "Class" and "Format' 
fields in the Symbol Table entry are filled with the appropriate data based 
upon the given Declaration type and format. The "Number* and "Length" fields 
refer to the number of subvariables defined by the Declaration and the length 
of the subvariables. For given entry, all subvariables are of the same 
length. If the Declaration defines a character variable with subvariables, :he 
length, for all of the subvariables is the length of the longest subvariable. 
Character values are placed left justified into the subvariable entries, Unuse 
area in each subvariable is padded with character blanks. At the completion of 
the Declaration Section of the decision tree all of the variables that will be 
used in the tree will have been defined. 

Decision Tree Constants encountered in the Procedure Section will be placed 
into the Symbol Table as if ^hey had been defined with a Declaration Statement 
Aji internal CAMEL name will be generated and used for the name of the constant 
The remainder of the fields in the entry will be filled with the aopropriate 
data based upon the Constant's attributes. 



1? Byles 
i Bytes 
1 Oyle 
1 8yl8 
1 Byte 

1 Byle 

2 Bylea 
6 Oyles 



Identifiers used in the Procedure Section of the decision tree will be compare( 
against the entries in the Symbol Table to determine if they have been defined 
An Identifier will be flagged if it is not located in the Symbol Table. 
Identifiers found in the Symbol Table will be use to determine if they have 
been used m the proper context in the current statement. If the Identifier is 
found to be used m an improper manner the statement is flagged as an error 



Symbol 
Entry 



SymDoi 
Entry 

Symbol 
Entry 



n-i 



Entry Formal 

SyntDol Name 
Potftt^f to Value 
Symool JypQ 
Symool Class 
Valua Format 
Nurnoer or Values 
LeiiQlh.oi Value 
Miscellaneous 
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CAMEL System Functions, System Identifiers, certain Reserve Words and 
Input/Output Area fields are predefined in the Symbol Table. The "Name" field 
.of these entries contains the interrial CAMEL name of the specific element The 
following specifications will be used for the predefined system elements in the 
Symbol Table. 

A. System Functions 

L- The "Pointer- value is the off-set within the System 

Function Vector Table. Each entry in the System Function 
Vector Table contains the actual address of the processor 
module that interprets the specific command. The "Type" 
designation for this entry is System Function, These table 
entries do not use the remainder of the entry's fields. Since 
these entries reference the System Function Vector Talsle 
there are no corresponding entries in the Variable Pool. 
The Process Control System Function is an internal function that 
controls the statement execution sequence within a Decision Tree. 



75 



20 



25 



30 



35 



40 



System Funetiorr 
Arithmetic Expression 

Assignment 

Call Treatment 

Distribute 

Find 

If 

Logical Expression 

Precedence Rule 
Process Control 
Send 



Jlams_ 



ARITHMETIC 

EXPRESSION 

ASSIGNMENT 

RECORDING 

ALLOCATE 

READ 

IP 

LOGICAL 

EXPRESSION 

SELECT 

n/a 

ROUTE 



, Pointer 
x'OOOOOOOO' 

X'000000O4* 
x'00000008* 
x'OOOOOOOC 
X'OOOOOOlO* 
X»00000014 ' 
x'00000018' 

x»0000001C' 
x*00000020' 
x*00000024' 



System Identifiers 
The "Pointer- value is the off-set within the System 
Control Table, Each entry in this table contains the 
actual system variable. The "Type- designation for these 
entries is System Identifier. The "Format" type for these 
elements is binary. All entries are four bytes in length. The 
remainder of the entry fields are not used for this entry 
type. Since these entries reference the System Control 
Table there are no corresponding entries in the Variable Pool. 



Name 
SDATE 

SDAYWEEK 



SHOUR- 



SMINUTE 



SMONTH 
STIME 



SDAYYEAR 



Pointer 
X'OOOOOOOO' 

X' 00000004' 

x'00000008* 



x'OOOOOOOO' 



x'OOOOOOlO' 
x'000O0014' 



x'00000018' 
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Comments 

points to the Binary representation of 
the number of days since January l,199i 
points to the Binary representation of 
day of the week 

points to the Binary representation of 
the niimber of hours since midnight 
(OOrOOhrs) 

points to the Binary representation on 
the number of minutes since the 
beginning of the current hour 
points to the Binary representation of 
the month of the year 
points to the Binary representation of 
the number of minutes since midnight 
of the current day 

points to the Binary representation of 
the number of days since the beginning 
of the current year 
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Reserve Words 

Thl ."l^»"HIo^^"^ " 5*^^ off -set within the VariaJble Pool. 
Trf,IlF^\.f!^^3"^''i°'' ^"J" these entries is Reserve Word. The 
"Class" field IS not used for this entry type. The follow are 
the specifications for the remainder of the fields in the 

V^S^?rPoS^;^_^'!°'^^ "^^^ '""'^ "^^^ a^so^fated 

Comment: 





Name 


Pprrqat Number Lenath 


Value 




BUSYOl 


Character 


1 


2 


01 


70 


BUSY02 


Character 


1 


2 


02 




BUSY03 


Character 


1 


2 


03 




BUSY04 


Character 


1 


2 


04 


IS 


CHRIS1WAS 


Binary 


X 




12/25 


20 


FRIDAY 
JULY4TH 


Binary 
Binary 


1 
1 


1 

2 


6 

07/04 




MATH ERR 
MIDNIGHT 


Binary- 
Binary 


1 
1 


1 
2 


0 

00:00 


25 


MONDAY 
NEWYEAR 


Binary 
Binary 


1 
1 


1 
2 


2 

01/01 


30 


•NOON . 


Binary 


1 


2 


12:00 
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ONE 

READ_EOF 

READ_BRR 

READ RNF 

RT_CODE 

SATURDAY 

SUNDAY 

THURSDAY 

TUESDAY 

VOID 

WEDNESDAY 
WEEKDAY 
WEEKEND 
ZERO 



Binary 

Character 

Character 

Character 

Character 

Binary 

Binary 

Binary 

Binary 

Binary 

Binary 

Binary 

Binary 

Binary 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 



1 
0 
0 
0 
0 
7 
1 
5 
3 

null . 
4 

2,3,4,5,6 

1,7 

0 



US Sprint Reject 
Code 1 

US Sprint Reject 
Code 2 

US Sprint Reject 
Code 3 

US Sprint Reject 
Code 4 

represented as the 
number of days since 
the beginning of the 
year 

represented as the 
number of days since 
the beginning of the 
year 

represented as the 
number of minutes 
since Midnight 

represented as the 
number of days since 
the beginning of the 
year 

represented as the 
number of minutes 
since Midnight 
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C. Reserve Words (continued) 

•The following are Self Defining Reserve Words. These objects have 
, Symbol Table entries just like Reserve Words but they do not have an 
associated Variable Pool entry. These objects are defined by the 
...J Symbol Table Entry "Name" and "Type" fields. 
■f- Symbol Namg 

+ 

* 

/ 

It 

gt 

eq 
ne 
ge 
le 

balance 
default 
nearest 

D. System Input/Output Area 

The "Pointer" value is the off-set within the Variable Pool 
for the defined field. The "Type" designation for these entries is 
Input/Output Data Area. The -Class" type for the entry that defines 
the actual input/output area is BUFFER IDENTIFIER. The "Class" type 
for all other entries is DATA IDENTIFIER. The "FORMAT" classification 
for all of the elements in this group is character with the 
exception of the INQ_ID entry. The "FORMAT" classification for 
this entry is binary. The follow table defines the length attributes 
for the INVOKE_MSG IDENTIFIER and associated subfields. 



Name 


Lenath 


INVOKE MSG 


165 


ANI 


10 


ANI NPACO 


6 


ANI NPA 


3 


ANI-CO 


3 


ANI STAT 


4 


DIALED NR 


10 


DIALED NPACO" 


, 6 


DIALED NPA 


3 


DIALED CO 


3 


DIALED STAT 


4 


X25LABEL 


8 


NUI 


16 


UUI 


16 


INQ ID 


10 


SL_CODE_TYPE 


1 - 


SELECT CD 


10 


RECORD^TYPE 


1 


COMP CODE 


1 


NUMBER SITE 


2 


SITE TABLE 


80 


SITE NUMBER 


2 


SITE^PERCENT 


2 
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70 

length. 



75 



Input /Output Areas 

ISr the^S^lfLrf^fiH^ "^'^^^i'^ ^""^ variable Pool 

subfields, is DATA iDSllP?ER"The'?|oJ^Tt\\°3^J-J2?Ior ' f or all 
?L?f i^'^r"-'" ^»»i\3'°"P is Character. Se^fue of the ^^eSth- 
feng?h ''"^""^"^ "^^^^ lengths of the indiv?du^f suSlilJS 



20 



25 



30 



05 



40 
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Symbol Table Field Definitions 



Field Name: Name 
Length: 12 Bytes 
Format: character 

Comments: This field contains the Identifier Name, Internal CAMEL Name 

of a Constant, Internal CAMEL Label, System Function Name, System 
Identifier name or the name of Input/Output area field. 

Field Name: Pointer 
Length: 4 Bytes 

Format: Binary 

Comments: The relative offset from the base address of the given area 



Type 
1 Byte 
Binary 

The following are the values that are valid for this field 
Value Definition 

x*Ol' Entry defines a Declaration 

x'02* Entry defines a System Identifier 

x'03* Entry defines a System Fxmction 

x'04' Entry Defines the Input/Output data area 

x'08' Entry defines a Constant 

x*10' Entry defines an internal Label 

x*ll' Entry defines an Indirect Address 

x*lC'' Entry defines a Reserve Word 

x*lE' Entry defines a Self Defining Reserve Word 

Field Name: Class 
Length: 1 Byte 

Format: Binary 

Comment: The following are the values that are valid for this field 
when the Class field is defined as a 'Declaration*. 



Value 




x'Ol* 


AC Identifier 


x'02' 


ACCO Identifier 


x'03' 


ACD Identifier 


X'04' 


AGENT Identifier 


x»06» 


IP Identifier 


x'07' 


TABLE Identifier 


x'08' 


TBLNR Identifier 


x»09' 


TIME Identifier 


x'OA' 


VAR Identifier 


x'OC 


DATE Identifier 


X'lO' 


Variable Pool Entries Not Sorted 


x'20' 


Index Entry 


X'40' 


DATA Identifier 


x»80' 


BUFFER Identifier (Internal Identifier) 



Format 
1 Byte 
Binary 

The following are the values that are valid for this field 
Value Definition 
x'Ol* Variable Pool entry pointed to by the "Pointer to 

Field" is in a character format 
x'02' Variable Pool entry pointed to by the 'Pointer to 
Field" is in a binary format 



Field Name: 
Length: 
Format 
Comment : 



Field Name; 
Length : 
Format: 
Comment : 
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Field Name: Number 

Length: i Byte 

Format: Binary 

comment: Number of subvariables in the variable 

Field Name: Length 

Length: 2 Bytes 

Format: Integer 

Comment : " ' 



'^'l^tlUtlT'''' '^"^'^^^ °' "^^^ individual varia^l 



Field Name: Miscellaneous 

Length: 6 Bytes 

Format Binary 

Comments: Miscellaneous storage area 



All Decision Tree variables are stored in the Variable Pool. 



Variable Pool Field Definitions 

Field Name: Value 
Length; n 

Snc: WA^"''"'" '""^ associated Syn^ol Table entry 

Field Name; EOV Symbol 
Length: 2 Bytes 

Format: Binary 

Conunent: End of Variable symbol x'EFEF* 
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Procedure Section 

The Procedure Section contains one large stack, called the Process Stack, that 
defines the sequence of execution for the individual statements in the Decision 
Tree. The stack is ccoiposed of four byte entries that point to entries in the 
Symbol Table. All CAMEL statements except DECLARATION, COMMENTS, and BEGIN and 
END UX3ICAL BLOCK are valid Process Stack statements. The DECLARATION 
statements define the Decision Tree variables and are created at the time the 
CAMEL source statements are processed. The COMMENTS statements are discarded by 
the CAMEL compiler and are only used to add commentary to the CAMEL Decision 
Tree. The START and END LOGICAL BLOCK are used the define the scope of 
execution. These statements facilitate the generation of the branch- to LABELS 
for the IF process. The following is the format for each type of CAMEL 
statement within the Process Stack. The acronym STEP means Symbol lable £ntry 
pointer. 



ASSIGNMENT 



1) STEP for ASSIGNMENT System Function 

2) STEP for the target IDENTIFIER 

3) STEP for source IDENTIFIER 

4) STEP for « 

or 

3) STEP for ARITHMETIC EXPRESSION 

4) STEP for MATH_ERR IDENTIFIER 

System Function 

5) STEP for elements in the expression 

in Polish postfix 

6) STEP for - • 

or 

3) STEP for INDEX System Function 

4) STEP for Argument IDENTIFIER 

5) STEP for Array IDENTIFIER 

6) STEP for « 

or 

3) STEP for Index Entry 

4) STEP for source IDENTIFIER 

5) STEP for - 



CALL TREATMENT 



1) STEP for RECORDING System Function 

2) STEP for DESTINATION 

or 

2) STEP for Index entry 

3) STEP for DESTINATION 



CONDITIONAL STATEMENT 



1) 
2) 
3) 
4) 
S) 
6) 



7) 



STEP for IF System Function 

STEP for LOGICAL EXPRESSION 

STEP for 1st IDENTIFIER 

STEP for 2nd IDENTIFIER 

STEP for logical operator 

STEP for Internal Label that defines 
the next instruction to be executed 
for a false LOGICAL EXPRESSION 
condition 

STEPS ' for next statement or 
statements 
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DISTRIBUTE 
PI^fD 

PRECEDENCE RULE 



l\ I'^l I'''' ALLOCATE System Function 
2) STEP for table IDENTIFIER 

1) 
2) 
3) 
4) 
5) 



STEP for READ System Function 
STEP for RT^CODE Reserve Word 
STEP for PILE NAME IDENTIFIER 
STEP for KEY IDENTIFIER 
STEP for I/O buffer IDENTIFIER 



75 



1) STEP 

2) STEP 

3) STEP 

4) STEP 

STEP 

5) STEP 

STEP 

6) STEP 

7) STEP 



SEND 



for SELECT System Function 
for for SELECT Internal Label 
for 1st IDENTIFIER 
for 2nd IDENTIFIER 
or 

for VOID Reserve Word 
for 3rd IDENTIFIER 
or 

for VOID Reserve Word 
for METHOD IDENTIFIER 
for default routing IDENTIFIER 



20 



o! f^l ^^^^ Syst^ Function 
^} STEP for routing IDENTIFIER 
or 

2) STEP for Index entry 

3) STEP for DESTINATION 
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special Bditing Rules 

All dates used in a Decision Tree will be converted to the number of days 
since 1 January 1991 and stored as an integer. 

All times will be converted to the number of minutes since 00:00 hrs 
and stored as an integer. 

The maximum length Cor a COMMENTS statement is 70 positions. 

The maximum length for an Identifier Kame, Internal CAMEL Kame of a 
Constant, Internal CAMEL latbel, System Function Name, System Identifier 
Name or the name on an Input/Output area £ield is 12 positions. 

The maximum number of user defined symbols is 1000. 

An ARITHMETIC EXPRESSION may not have more than 5 pairs of parenthesis. 
The maximum length for a LINK TAG is 12 positions. 
CONSTANTS : 

The maximum length for a CONSTANT defined as character is 20 positions. 
The maximum value for a binary CONSTANT is +2,147.483,647. 

DECLARATION: 
Pgg^^y^CiPD Tvnpg Ma3tA;nmn Number ^n^ri^^ 



ac 


300* 


acco 


500* 


acd 


20 


agent 


100 


data 


n/a 


date 


25* 


ip 


20 


table 


20 


telnr 


50* 


time 


2 


var 


100 



*-The subvariables are sorted in ascending order before being stored in 
the Variable Pool. 

. DESTINATION verification procedure: 
a.) ACD and IP DECLARATIONS 

Verify that all of the DESTINATIONS have been defined in the Site 
File. If a DESTINATION is not found in the file the DECLARATION 
will be flagged as an error* The Site Number located in the Site File 
for each site used in the DECLARATION will be stored and used to 
generate the Resource Group Record Key (note. - The Resource Group is 
the collection of Sites defined in either an ACD or IP DECLARATION) . 
After all of the sites have been successfully verified within the 
Resource Group the collected Site Numbers are sorted in ascending 
order. All of the Site Numbers are then concatenated together to 
produce the Resource Group Record Key. This key is 40 positions in 
length. If the generated key is less then 40 positions it v7ill be 
stored left justified in the key area and padded with binary zeros to 
the end of the area. 
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p«IJ,^.^»%^°^^ generated key read the Resource Group Pile. If the 

?ound in rh2"L«"°'''^ ^"""'^ the Resource Group NuSir 

found in the Resource Group record into the Miscellaneous fieldof 

if^h^pf"'^'' ^r^' ^^^^ ^""^^ Resource l^oup IdenJ?fiL 

^L^^ M K "'^^ ^''f^P '^ot then generate a Resource 

Group, build the Resource Group Record 
and attempt to insert it into the Resource Group Pile New entries 
inserted into the Resource Group Pile must adhe?e to the fo??owing 

1) The Resource Group must be unique 

JeLSrc^Group""^ " ^^^^P"" °' ^ -^"^"3 

Soupl^""''" ^""""^ ""^^ intersect with existing Resource 
If the new Resource Group fails the above criteria it is flaoaed 
an error and not inserted into the file. Upon successful insertion 
tl - orerinto°ti'5-° '^f "'^^ associ^ated Resource Group N^er 

Ent^- f or Miscellaneous field of the associated Symbol ^le 

bnt^,, for the Resource Group Identifier. ^auj-e 

) TELNR and all CONSTANTS used in the context of a Destination 

Fui'^f^'^h.'n^ individual Destination has been def Led in the Site 
f^^^;J Destination is not found in the file the DECLfl^TION is 

Site^^Pr • ^^""^ " then storeThe 

Site Number found in the Site record into the Miscellaneous field of 

d^ci^^^^?^^'^"/?^?^ "^^'^ ^«t^ the destination l?nle the 
if 5=.,- defination of a CONSTANT occurs at the saml timl the 
Site verification procedure for this data element will take olace 
tollrl^''^ generation of the Process stack element Sat Ses'^the 



) TABLE DECLARATION 

?n^^SX-5^^ ^^^^ verification procedure defined in the section -b- 
innt ^^^wf^ that the individual percentages do not exceed 

as ?on5ws ^^"^^ aubvariable will be foStted 

Pogitj,oq Eormat Cnrnm^nta 

2 Binary site Number 

c " t«r Allocation Percentage 

5 - 16 Character Site Name 

) SELECT 

Concatenate the Resource Group Numbers in the order that thev were 
entered. The Recource Group Numbers are stored In rh» M,-o^ffi^, 
field in the Resource Grouf Ident"ilr S?^o! T^le En^^'^^J^^""^ 

^^^^ SMuS -f- Sj£5"- 

entry. This entry does not have a correspond^ Vari^?e Pool%nfr^ 
Place the relative address of the Internal t=k^i Pool entry, 

within the Procedure Stack. Internal Label in the next location 
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Record Layouts: 
1) Site Record 

Refer to Activity Monitor Documentation 



w 



15 



2) Resource Group Record 

Pggitifin PorTnat 

1 - 2 Binary 

3 - 4 Binary 

5-6 Binary 

* 

41-42 Binary 

3) Outcome Record 

PQgAtjiOn Format 

I- 4 Binary 
5 - 6 Binary 
7 - 8 Binary 
9-10 Binary 

II- 12 Binary 



Comments 



Resource Group Number 
Site Number 1 
Site Number 2 



Site Number 20 



= (Keyl 



Cgmmgntg, 



Outcome Number 
Resource Group Number l 
Resource Group Number 2 
Resource Group Number 3 
TREATMENT Number 



-(Key) 



20 



11. The maximiim length for a compiled Decision Tree is 31,500 position. 

12. The maximum length for a VAR IDENTIFIER is 512 positions. 

13. (blank) . 



14. 



25 



30 



35 



40 



^TtlA^S^inl^^^^ ^"^^ System Function procedures for constructing the 
INVOKE_MSG area from an ALLOCATE, DEFAULT, REJECT, ROUTE or SELECT 
statement or object, 
a.) ALLOCATE 

Move a ' • , character blank, to the SELECT CODE TYPE field 
Construct the SITE__TABLE from the Variable-pool'inf ormation 
pointed to by the TABLE IDENTIFIER Symbol Table Entry. Move 
an 'A' to the RECORD_TYPE field. Fill in the NUMBER SITE field 
with the number of entries in- the SITE TABLE, The remainder of the 
fields are unchanged- ~ 



b.) DEFAULT 

Move a 'F* to the SELECT_CODS_TYPE field, 
fields are unchanged. 



The remainder of the 



45 



c. ) REJECTCD 

Move a 'R' to the SBLECT^CODE^TYPE field. Move the Reject Code 
pointed to by the REJECTCD Symbol Table Entry to the SELECT CODE 
field left justified. The remainder of the fields are unchanged, 

d. ) ROUTE (and RECORDING) 

Move a • ' , character blank, to the SELECT CODE TYPE field 

i^' to the RECORD^TYPE field. Move a 'Ol- to the NUMBER SITE 
field. Move the Site Number, located in the Miscellaneous field of 

c?^2^i"f^ ^5?^°^ "^^^^ the first SITE NUMBER-entry in 

the SITE_TABLE. The remainder of the fields are unchanged. 

If the object of the ROUTE is DEFAULT or REJECTCD then follow the 
procedures for DEFAULT and REJECTCD above. ■•■"-lxow cne 
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e . ) SELECT 

Move a ' ► , character blank, to the SELECT CODE TYPE field Mov^ ^ 

15. If the second operand of a TIMB DECLARATION is leas than 
operand add 1440 (24 hrs * 60) to tiiT^econd operand 

16. CAMEL Compiler Error Messages 

The following errors will generate compiler error messages. 

Erroi;' 

a) Illegal item in a Character String 

b) COMMENTS statement exceeds 70 positions 

c) Identifier Hazr^ exceeds 12 positions 

d) Symbol Table ^ceeds 1000 entries 

e) Character CONc rANT exceeds 20 positions 

f Numeric CONSTArTT exceeds the value +2,147,483,647 

^ Doiilr^Mon^'i^^ subvariable exceeds the following number. 
DecUrat^py) TYP ^ Maximum Num ber nf Rn^^ ^^^ ^ ^ez. 

ac 300 

acco 5QQ 

acd 20 

agent 100 

data n/a 

date 25 

ip 20 

table 20 

telnr 50 

time 2 

var 100 

i! il^ii&r'zn^'t^cTelt 'sl2rotltlo^ 31,500 positions. 

D) Unbalanced BEGIN END pairs. 

k) Unbalanced » • pairs. 

1) Statement does not end with a ; 

S l^TT, 'J.tVlnn"r>l^%^: -«eds 100. 

o) Invalid time in a TIME Dec. ,-ation. 

p) Invalid use of a Declaration Class. 

q) Undeclared or duplicate Symbol. 

r) FILE NAME greater then eight positions 

s LINK TAG greater than 12 position 

t) SUBSCRIPT values greater than 999 

u DATA elements exceed Buffer length. 

V) General syntax error. 

w) Invalid arithmetic operator 
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Decision Tree Initialization 
Pseudocode 

Initialize all Pointers 
SAIN Activity Table 
USS Inquiry Message Area 

800 Decision Tree For Current Inquiry Message 

Locate INVOKE_MSG area in Variable Pool 
Move USS Inquiry Message to INVOKE_MSG area 
Locate Process Control System Function address 
Pass Control to Process Control System Function 

Move INVOKE_MSG area bac)c to USS Inquiry Message Area 
Delay module processing 



Process Control System Function 
Pseudocode 



Initialize all Pointers 
Symbol Table 
Variable Pool 
Process Stack 

System Function Vector Table ^ ..... 

30 System Identifiers 

> etc. 

j Locate 1st Entry in Process Stack 

Label 1 . If End of Process Stack Then Return to Calling Routine 

35 

If Process Stack Entry a System Function 
Then 

Increment Stack Pointer to Next Entry 
Pass Control to System Function 

40 Return From System Function 

If Return Pointer is Equal to End of Decision Tree (x'EFEFEFEF* ) 
Then 

If no Destination statement (ALLOCATE , RECORD , ROUTE or 
SELECT) has been processed Then format the current INVOKE_MSG 
area to indicate DEFAULT call processing for the current call 



Return to Calling Routine 
Adjust Stack Pointer Based Upon System Function Return Pointer 
Go To Label 1 
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Claims 



VAR A » 1- Sample Decision Tree 

VAR B - 2,- 

TBLNR R0UTE_#1 - 7013114; 
TELNR ROUTE #2 = 7013115; 
BEGIN; 

IF A EQ B THEN ROUTE ROUTE #1- 
ROUTE ROUTE #2; ~ ' 

END; 



10 



IS 
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Entry 

6 
7 



10 
47 
67 
68 
69 
70 
71 



Entry 
Number 

1 

2 

3 

4 



Entry 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



Type 



Symbol Table 

Pointer 



IF System Function 
Logical Expression 
System Function 

ROUTE System Function 

EQ Reserve Word 

A Declaration 

var Identifier 
B Declaration 

var Identifier 
ROUTE_#i Declaration 

telnr Identifier 
R0UTE_#2 Declaration 

telnr Identifier 
#LiABEB0l Internal Label 



x»l4' 
x'la* 
x»24' 
n/a 

x'OO' 

x»02' 

x'04' 

X' OB 
X' 30* 



Value 



x'OOOl' 
x'0O02' 
7013114 
7013115 



Symbol Table 
Entry NnmHo^;. 
6 
7 

67 

68 

47 

71 

10 

69 

x'EFEFEFEP* 
10 
70 

X' EFEFEFEP' 
X* EFEFEFEF* 



Variable Pool 



Process Stack 

Process Stack 
Relative Addri^c^p 
x'OOOOOOOO' 
x*00000004' 
x'OOOOOOOS' 
X' OOOOOOOC 
X' 00000010' 
x*00000014' 
X'OOOOOOIS' 
X'OOOOOOIC* 
x'00000020' 
x'00000024» 
x*00000028' 
x'0000002C* 
x'00000030' 



55 



1. 



A method Of routing telephone calls to a plurality of different subscriber resources to provide a desired 
load balancing annong said resources in a subscriber network system having a processor utilizing 
routing algorithms for selecting one such resource, comprising the steps of: 

defining at least one routing outcome comprising a plurality of said subscriber resources organized 
into a plurality of groups, each said group having a distinct precedence level relative to the other 
groups; . 
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periodically performing a processing cycle to designate load balancing among resources in any 
said routing outcome, including 

receiving resource statistical information from said resources relating to availability of each said 
resource for receiving calls, 

5 collecting outcome statistical information relating to routing of calls to any said routing outcome 

during previous processing cycles, 

predicting desired routing of calls in a next subsequent processing cycle using said outcome 
statistical information, 

calculating capacity percentages for call distribution to said subscriber resources for each said 
10 routing outcome in a next successive processing cycle using said resource statistical information and 
said predicted desired routing of calls, including calculating such capacity percentages initially for the 
highest precedence level group and then for successively lower precedence level groups until all 
predicted calls have been distributed, each such capacity percentage representing a proportion of all 
calls for a desired routing outcome that can be handled, and 
15 transferring said capacity percentages to be used in said processor algorithm; and 

in response to a request for routing a phone call, designating a call resource to receive said call 
using said capacity percentages. 

2. The method of claim 1 further comprising the step of defining one or more of said routing algorithms, 
20 each said algorithm comprising logic steps used to select a resource for receiving a call to the 

subscriber, wherein one said logic step includes selecting one of said routing outcomes in order to 
route the call using said allocation percentages. 

3. The method of claim 2 wherein said routing algorithm defining step may include assigning any said 
25 routing outcome to more than one routing algorithm. 

4. The method of claim 2 further comprising the step of assigning each and every subscriber NOO phone 
number to a routing algorithm, wherein any said algorithm can be simultaneously assigned to more 
than one NOO phone number. - ■ 

30 

5. The method of claim 1 further comprising a receiving step receiving a request to route a call and in 
response thereto implementing said routing algorithm to designate a resource to receive said call. 

6. The method of claim 5 wherein said processor is operatively coupled to a database fpr storing call 
35 routing information for known customers and a request to route a call includes an identification of the 

caller and further comprising the step of comparing the caller identification, to known customers having 
information stored in said database to determine if said caller is a known caller, and if said caller is a 
known caller, then transmitting said routing information for the known caller with the designation of the 
resource to receive the call. 
40 - . 

7. The method of claim 1 wherein said method is operable to receive requests from a plurality of different 
telephone carrier networks and said designating step comprises designating the calling resource 
independent of the particular carrier network generating the request. 

45 8. The method of claim 1 wherein said transferring step is implemented at the end of each processing 
cycle and said designating step uses the transferred capacity percentages until the end of a 
subsequent processing cycle. 

9. In a telephone networt< system for routing telephone calls to any one of a plurality of different 
50 subscriber resources for a subscriber NOO number, including a service control point (SCP) having a 
processor utilizing routing trees for selecting one such resource, an improved call load balancing 
system comprising: 

event processing means for determining statistical information relating to availability of each said 
resource for receiving calls; 

55 routing processing means for determining statistical information relating to routing of calls during 

previous processing cycles; 

call demand processing means responsive to statistical information obtained from said routing 
processing means for predicting desired routing of calls in a next subsequent processing cycle; 
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load balance processing means responsive to said event processing means and said call demand 
processing means for calculating capacity percentages for call distribution to said subscriber resources 
m a next successive processing cycle, each such capacity percentage representing a proportion of all 
calls for a desired routing that can be handled; and 

communication means operatively coupled to said SCP and responsive to a call request from the 
SCP for sending a response to said SCP designating a call resource to handle the call in accordance 
with said capacity percentages. 

The call load balancing system of claim 9 further comprising means for programming one or more 
routing algorithms used by said communication means for designating a call resource, each said 
algorithm comprising logic steps used to select a resource for receiving a call to the subscriber 
wherein one said logic step includes selecting one of said resources in order to route the call using 
said capacity percentages. 

11. The call toad balancing system of claim 10 wherein said programming means may assign any said 
resource to more than one routing algorithm. 

12. The call load balancing system of claim 10 wherein said programming means assigns each and every 
subscnber NOG phone number to a routing algorithm, wherein any said algorithm can be simultaneously 
assigned to more than one NOO phone number. 

ia The call load balancing system of claim 9 wherein said communication means is operatively coupled to 
a database for storing call routing information for known customers and a request to route a call 
includes an identification of the caller and further comprising means for comparing the caller identifica- 
tion to known customers having information stored in said database to determine if said caller is a 
known caller, and if said caller is a known caller, then transmitting said routing information for the 
known caller with the designation of the resource to receive the call. 

14. A subscriber call distribution system for use outside of a carrier public switched telephone network 
(PSTN)for connecting a caller or a call already in progress to any one of a plurality of different 
subscriber destinations for a subscriber NOO number, comprising: 

receive processing means for receiving a request to route a call from said PSTN, said request 
including caller identification information; 

a database for storing call routing destination information for known customers referenced to each 
known callers identification information; 

comparison means for comparing the received caller identification information to identification 
information stored in said database to determine if said caller is known caller; 

routing processing means responsive to said comparison means for selecting a desired destination 
based on stored routing destination information if the caller is a known caller; and 

send processing means for transmitting the selected destination to said PSTN for routing said call 
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moxMf ^'^^^ system for use outside of a carrier public switohed telephone network 

(PSTN) for connecting a caller or a call already in progress to any one of a plurality of different 
subscnber destinations for a subscriber NOO number, comprising: 

receive processing means for receiving a request to route a call from said PSTN, said request 
including caller identification information; 

a database for storing call routing destination information for known customers referenced to each 
known callers identification information: 

comparison means for comparing the received caller identification information to identification 
information stored in said database to determine if said caller is known caller: 

routing processing means responsive to said comparison means for selecting a desired destination 
based on stored routing destination information if the caller is a known caller and otherwise selecting a 
desired destination based on routing rules related to each such destination tor the NOO number; and 
rand processing means for transmitting the selected destination to said PSTN for routing skid call. 

16. A subscriber call monitoring system for use witti a carrier public switohed telephone network (PSTN) 
which connects a caller or a call already in progress to any one of. a plurality of different subscriber 
destinations for a subscriber NOO number, comprising: 
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receive processing means for receiving call identification infornnation from said PSTN in response 
to a call being placed to the subscriber NOO number; 

a database for storing received call identification information; and 

subscriber processing means for accessing said call identification information stored in said 
5 database for monitoring information relating to calls placed to the subscriber NOO number. 

:n 

:A7, A subscriber call distribution system for use with a carrier public switched telephone network (PSTN) 
for connecting a caller or a call already in progress to any one of a plurality of different subscriber 
destinations for a subscriber NOO number, comprising: 
'0 receive processing means for receiving a request to route a call from said PSTN, said request 

including caller identification information; 

a database for storing call routing destination information for known customers referenced to each 
known callers identification information; 

comparison means for comparing the received caller identification information to identification 
15 information stored in said database to determine if said caller is known caller; 

routing processing means responsive to said comparison means and said receive processing 
means for selecting a desired destination based on tx>th stored routing destination information if the 
. caller is a known caller and also on routing rules related to each such destination for the NOO number; 
and 

20 send processing means for transmitting the selected destination to said PSTN for routing said call. 

18. A subscriber call monitoring system for use with a carrier public switched telephone network (PSTN) 
which connects a caller or a call already in progress to any one of a plurality of different subscriber 
destinations for a subscriber NOO number, comprising: 

25 receive processing means for receiving call identification information from said PSTN for any call 

placed to the subscriber NOO number, said call identification information including indicia relating to 
event occun-ences of the call; 

subscriber processing means for accessing said call identification information for monitoring event 
occurrences of the call placed to the subscriber NOO number; and 
30 y- send processing means for transmitting response messages to said PSTN according to any 
\ particular event occurrence monitored during the call. 

19. A subscriber call load balancing system for use outside of a carrier public switched telephone network 
(PSTN) for routing telephone calls to any one of a plurality of different subscriber destinations for a 

35 subscriber NOO number, comprising: 

event processing means for determining statistical information relating to availability of each said 
resource for receiving calls during a processing cycle; 

outcome processing means for determining statistical information relating to routing of calls during 
previous processing cycles; 

40 call demand processing means responsive to statistical information obtained from said outcome 

processing means for predicting desired routing of calls in a next subsequent processing cycle; 

load balance processing means responsive to said event processing means and said call demand 
processing means for calculating capacity percentages for call distribution to said subscriber resources 
in a next successive processing cycle, each such capacity percentage representing a proportion of all 
45 calls for a desired routing that can be handled; 

means for storing a routing algorithm for selecting one of said subscriber resources to receive a 
call to the subscriber NOO number, said routing algorithm utilizing said capacity percentages for 
balancing call distribution; and 

routing processing means responsive to a call request from the PSTN for the NOO number and 
50 utilizing said routing algorithm for selecting a subscriber resource to handle a call using said capacity 
percentages and sending a response to said PSTN designating the selected resource to handle the 
call 

20. The call load balancing system of claim 19 further comprising means for programming one or more 
55 said routing algorithms, each said algorithm comprising logic steps used to select a resource for 

receiving a call to the subscriber, wherein one said logic step includes selecting one of said resources 
in order to route the call using said capacity percentages. 
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21. The call load balancing system of claim 20 wherein said programming mearis may assign any said 
resource to more than one routing algorithm. 

22. The call load balancing system of claim 21 wherein said programming means assigns each and every 
subscriber NOO phone number to a routing algorithm, wherein any said algorithm can be simultaneously 
assigned to more than one NOO phone number. 

23. The call load balancing system of claim 19 wherein said communication means is operatively coupled 
to a database for storing call routing Information for known customers and a request to route a call 
includes an identification of the caller and further comprising means for comparing the caller identifica- 
tion to known customers having information stored in said database to determine if said caller Is a 
known caller, and if said caller Is a known caller, then transmitting said routing information for the 
known caller with the designation of the resource to receive the call. 

24. The call load balancing system of claim 19 further comprising means for programming one or more 
said routing algorithms, each said algorithm comprising logic steps used to select a resource for 
receiving a call to the subscriber NOO number, wherein one said logic step include a route function to 
route the call to a single specified destination, an allocate function to route the call based on subscriber 
defined allocation percentages and a select function to route the call using said capacity percentages, 
and said algorithm Is Implemented by said routing processing means to use one of said route, allocate 
and select functions. 

25. A subscriber call load balancing system for use outside of a carrier public switched telephone network 
(PSTN) for routing telephone calls to any one of a plurality of different subscriber destinations for any 
subscriber NOO number, comprising: 

receive processing means for receiving a routing query from said PSTN for any call placed to the 
subscriber NOO number, said routing query including call identification information including indicia 
relating to the call; 

means for storing a routing algorithm for selecting one of said, subscriber resources to receive a 
call to the subscriber NOO number, said routing algorithm utilizing call identification information for 
selecting a routing function, at least one routing function using capacity percentages for balancing call 
distribution, each such capacity percentage representing a proportion of all calls for a desired resource 
that can be handled; and 

routing processing means responsive to a call request from the PSTN for any subscriber NOO 
number and utilizing said stored routing algorithm for selecting a subscriber resource to handle a call 
and sending a response to said PSTN designating the selected resource to handle the call. 

26. The call load balancing system of claim 25 further comprising means for programming one or more 
said routing algorithms, each said algorithm using said routing functions to select a resource for 
receiving a call to the subscriber NOO number, wherein one said routing functions include a route 
function to route the call to a single specified destination, an allocate function to route the call based on 
subscriber defined allocation percentages and a select function to route the call using said capacity 
percentages, and said algorithm is implemented by said routing processing means to use one of said 
route, allocate and select functions. 



' 0559979A2.l^ 



46 



EP 0 559 979 A2 




SOOOD: <EP_0559979A2J_> 



47 



EP 0 559 979 A2 







> cc 

HO 
>t 


ct 
o 
1- </) 


fo— - 


Co 
<s 


EVE! 
PROCE 



U3 



.p5S9979Aa_l_> 



48 



EP 0 559 979 A2 



O 
O 
CM 



u 
-J 

D 
a: 

O 
2 

D 
O 
q: 



CO 

u 
-J 

CD 

< 

cE 
< 
> 



CO 

cc 
u 
^- 

UJ 

< 
q: 

> 

CO 

D 
Z 
< 

UJ 

—I 

CD 
< 

cr 
< 
> 



Z 
< 

co 
Z 

o 
u 



CM 
O 
CM 



UJ 

-J 

CD 
< 

< 
> 

UJ 

-J 
D 
q: 



UJ 

< 
cr 

< 
a 

Q 
Z 
< 

CO 
UJ 

B 
< 
> 



35 

ZO 
Say 



T 



CO 
UJ 

-J 

CD 
< 



5 



cr 




cc 


CO 


cr 


UJ 




UJ 




UJ 












Z 




z 


-1 


z 


o 




O 




o 




STS 


a 


z 


Q. 




_J 




o 




UJ 


z 

UJ 


UJ 


I 


U 


S 






LOC 




< 


q: 


< 


< 


z 


SC 


z 




z 



\ 



to 
2 
O 

t3 

D 
cc 

1;^ 

o 
p 

D 
O 



< 



o 
z 

LO 
CO 
uJ 

o 

O 
CC 

a. 

Q 
uJ 

oo 

ujU 

up 

Pi 

ZUJ 

UJ^ 
UJCt 

crx 

xo 
o 

5§ 

al t/i 

a Q 

UJD 
I/) _l 

o 

UJZ 

X o 
I- u 



o 



^'SOOCIO: <EP_05S9979A2 J_> 



49 



EP 0 559 979 A2 



AT&T RECEIVE TASK 



SPRIMT RECEIVE TASK 

RECEIVE DATA 
APPEND SEND TERM ID 
CALL MESSAGE DECODE 
(CARRIER SPECIFIC) 
Q TO SEND TASK (START) 
OR 

Q TO DIP (ASM/TS) (C) 



40\ 



(c) 



AT 8, T SEND TASK 



sprint send task 
retrieve/watt 
call select function 
call exit function 
call format function 
send data (c) 



TRANSIENT/STARTUP 

TASKS 
RP MONITORING 
UPDATE STATISTCS 
INITIALIZATI ON 
AM RPGOMMUNtCATOJ 



(C) 



DIP SEND TASK 

READ QUEUE (iS") 
SEND DATA 

(ASM) 



/////// /////// 



(TOR) 



DIP RECEIVE TASK 

RECEIVE DATA 
CALL BAL MODULE 
fASM) 

Q TO CARRIER 
(BAL MODULE) 
QUEUE TO CARRIER SEND 
TASK (START) (c) 



DIP RECEIVE TASK 

RECEIVE DATA 
CALL BAL MODULE 

(ASM) 

Q TO interpreter"" 

(BAL MODULE) 
Q INQUIRY TO RULE 
INTERPRETER (TS) 
WAKE UP RULE TASK 

(cancel delay) (C) 



UOH) I ^ I 



FIG. 4 



40^ 



DIP SEND TASK 
read QUEUE (IS) 
SEND DATA 
^^^^ (ASM) 

I RULE TASK 



RULE TASK 
READ QUEUE (TS) 
( UNTIL EMPTY) 
ACCESS RULE (C ICS 

DATA TABLES) 
MOVE INVOKE AREA 
•WTO VARIABLE POOL 
BUILD PARMLIST -AODR 
OF TR£E,SAI, I/O 
BUFFER) 
CALL INTEftPRETER 
PROCESS CONTROL 

(PASS parmlist) 

O TO DIP (ASM/ IS) 
DELAY (1 SEC) (C) 



(C) 



'CID: <EP_05S9979A2J, 



50 



EP 0 559 979 A2 



( BEGINJ J 




500 



SELECT 
ROUTING 
RULE 



502 



504 




RETRIEVE 
CALLER 

ATTRIBUTES 



•506 



IMPLEMENT 
ROUTING 
RULE 



508 



5\4. 




\NDENT1FY 
RESOURCE 



PERFORM 
DISTRIBUTION 
ALGORITHA 



PERFORM 
DISTRIBUTION 
ALGORFTHA 
FIRST LEVEL 



INDENT IFY 
RESOURCE 



T 



520 



TRANSMIT IDENTIFED 
RESOURCE AND CALLER 
ATTR 1 BUTES TO CALL CARRIER 



528 



524 



IF NOT 
SELECTED 
THEN REPEAT 
FOR OTHER 
LEVELS 



52S 



IDENTIFY 
RESOURCE 



RETURN ^ 



FIG. 5 



51 



EP 0 559 979 A2 



SUBSCRIBER 
RESCXJRCES 



— 

\0Q- no 



COLLECT 
RESOURCE 
STATISTICS 



— 600 



COLLECT 
OUTCOME 
STATISTICS 



.502 



SUBSCRIBER 

ROUTING 
PROCESSORS 



CALCULATE 
RESOURCE 

BASE 
CAPACITY 



604 



CALCULATE 
PREDICTED 
DEMAVJD FOR 
ROUTIKJG 
OUTCOME 



606 



SET 
LEVELS 
ONE 



60a 



ADJUST 
BASE CAPACITY 
FOR LEVEL 



610 



DISTRIBUTE 
CAPACITY AMONG 
ROUTING OUTCOME 
ACODRDING TO DEMAND 




FIG. 6 



FOR EACH ROUTING 
OUTCOME PASS PERCEMTAGES 
AND MAXIMUM RESOURCE 
CAPACITY TO ROUTING PROCESSOR 



REturkT^ 



.0659979A2_L> 



52 



® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 559 979 A3 



® 



EUROPEAN PATENT APPLICATION 



- 

© Application number: 92307752.3 


@ int, CI 6: H04Q 3/(54, H04Q 3/545 


@ Date of filing: 26.08.92 




® Priority: 09.03.92 US 848247 


2221 Appleby Drive 


@ Date of publication of application: 


Wheaton, 


Illinois 60187 (US) 


15.09.93 Bulletin 93/37 


Inventor: Dalsky, Joel Dennis 


@ Designated Contracting States: 


3690 Whispering Trails Drive 


Hoffman Estates, 


DE FR GB 


Illinois 60195 (US) 




Inventor: Pannell, Dean Ross 


(g) Date of deferred publication of the search report: 


1200 S. Second Street 


24.05.95 Bulletin 95/21 


St. Charles, 




lllinnlQ ^ni7d MIQ\ 

IIIIIiLllO UV 1 / 4 ^UO^ 


© Applicant: ADVANTIS 


Inventor: Schmidt, Joyce Jean 


1707 Maple Place 


231 North Martingale Road 


Schaumburg, 


Schaumburg, 


Illinois 60173 (US) 


Illinois 60173 (US) 




@ Inventoc Reynolds, Henry Statham 


0 Representative: Johnson, Terence Leslie et at 


1879 Gregory Street 


Edward Evans & Co. 


Glendale Heights, 


Chancery House 


Illinois 60139 (US) 


53-64 Chancery Lane 


Inventor: BonkowskI, Edward Francis 


London WC2A1SD(GB) 



® Subscriber call routing process system. 



00 
< 

o 
m 

m 
m 



@ A method is described for routing calls outside 
of a carriers network based on characteristics of the 
call, the attributes of the caller, the status of sub- 
scriberprovided resource, and the status of network 
telephone provided facilities. Information about the 
call and the caller's identification is sent from the 
public switched telephone network (100) to a sub- 
scriber call routing processor. The carrier is directed 
by the routing processor to route the call to the 
subscriber's resource (108. 109, 110) best able to 
handle the call. Information about the call and the 
business relationship the caller has with the sub- 
scriber is used by the routing processor to deter- 



mine which type of resource is needed to handle the 
call. The routing processor then chooses the particu- 
lar resource (108, 109, 110) of that type to which the 
call is to be routed based on the current status of 
the resource, the status of the network-provided fa- 
cilities, and the criteria established by the subscriber 
for selecting between alternative resources. Re- 
source types may include any PSTN terminations, 
including automatic call distributors, audio response 
units, modems, and individual stations. The routing 
processor may also send information to the carrier to 
be delivered to the subscriber resource to assist in 
handling the call. • 
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